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NASA/BLM APT: PHASE II 

FINAL REPORT 

VOLUME III: TECHNOLOGY TRANSFER 


INTRODUCTION . 

1 . 1 Overview of Objectives . 

The primary objective in Phase II was the demonstraticn 
of the integration of remote sensing technology with existing 
techniques for producing a vegetation type map and vegetation 
productivity estimates. A parallel objective was the transfer 
of this technology to BLM personnel to promote the implementa- 
tion and utilization of the procedures and techniques within the 
BLM operations framework. The technology being demonstrated 
emphasized the integration of quantitatively-based remote sensing 
data while maintaining consideration of cost-efficiency in the 
implementation of the overall design. The technology transfer 
expanded on this emphasis with particular attention on further 
developing the understanding, on the part of BLM, of approaches 
to inventories that integrate multiple data sources given various 
resource information objectives. Specifically, any considerations 
based on the candidate approaches were focused on sampling 
strategies and analyses of the costs of data collection as 
spe. ified by those strategies. 

Information requ^r.: nents and the timing and precision 
required for that information were the major elements to be 
considered in developing sampling strategies. The cost analyses 
examined fixed budget vs. precision desired and also fixed 
budget vs. allocation of effort for single or multiple parameter 
inventories. Combining sampling strateoies with cost information, 
the following factors needed to be optimized to achieve cost 
efficiency of inventory design: plot size, number of plots. 
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Continued. 


cluster size, number of levels of data and sample selection 
methods. The technology transfer activities during Phase II 
were focused on developing an understanding of these concepts 
within BLM ae well as keeping project participants informed on 
the progress of the technology demonstration of these concepts 
(fee Volume II of this final report) . 

1 . 2 Overview of Approach . 

The technology transfer portion of Phase II was 
divided into three parts consisting of a planning session, 
workshops (two) and project status reviews (four) . The planning 
session was held at the outset of the project to familiarize 
project participants with the full scope of the work to be 
performed and to establish a milestone schedule (Section 2.0). 
The two workshops were held to provide "hands-on" instruction 
for project participants in specific Phase n technology areas 
and utilized actual project data (Section 3.0). The four 
project status reviews were held periodically through the life 
of the project to maintain continuity in reporting on interim 
results, to resolve any problems that occurred and to update 
the project schedule as necessary (Section 4.0). 

The remainder of this document contains materials 
presented at the various sessions described above and memos 
describing significant results from each. (A complete training 
syllabus covering project planning, data collection and data 
analysis as it relates to the technology demonstrated during 
this APT is scheduled to be produced under Phase III of this 
program and should be available in mid-1981.) 
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PLANNING SESSION. 


The Objective of this session was to familiarize all 
project participants with the expected flow of tasks over the 
life of the Phase II effortr The project flow chart in 
Appendix I, Vol. I of the final report was presented at this 
time. Also, the two training courses were discussed and finalized 
as to scope, content and dates. A preliminary set of milestone 
dates was established to be used in monitoring progress on the 
numerous aspects of the Phase II effort. 
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tl^N ATUni 

Kennc'fir J. Hancock 


Minutes of the Phase II Planning Session, October 3-4, 1978, at ESL 


The reeling was chaired by Brian Fine, ESL Project Manager. See enclosed attendance 
roster. He introd'.ced the ESL tear rerbers and rade a brief ctaterent about the 
KS: effort follov;ed by bU.'/Arizonu, PU!/nSC, and NASA/JSC. L:.ll Ecnr.er renticned 
a general note of Interest in that at the BLV Slate A?so?ia-»e D^recters reetlr." 
last renth, a decision v.r.s radc to ral^e a rccorrenda VIc-n to the Bl’.t V.’.O. that 
bo ured for stratification to satisfy the BL’,' SVE! r.anual requirerents. Furtl 
D!M/r\:c was asked to provide a plan for a 10-rillicn acre plaaning unit for an 
operational phase by the end of Fi 30. 


Lands- 

.er 


/sit i 3 its. led Ground Data/Larre Sr'slc Photo Roauirerents 


Brian gave the anticipated LSP/ground rcqulrcrents : 135 raiige ground plots; 

45 forost/.vo'jQlar.d plots; and a raxirvxi of POO flight liner (each with 10-1.? rhoto 
plots) based on lC-15 strata levels at Levels II/III. This contrasts with an 
esiirated 300-1000 grour.d plots without L?P in the ranje strata to get PC/; . as 
per the E?L original proposal trensrlttal letter. 


UCL rianriinr Model 


Rajidy Thoras discussed the Planning Model at UC5 which deterr.ines r.'u;r.b5r of 
f?ar.ples, sarple size and sarples per strat’an. The Plerinlr.g Model hts sofr.vare 
docurentation (FOPvTrMJl); however, the user dccurentaticn is inccrplete but usable 
by an experienced operator. These will be provided under the contract. 


Techriology Transfer 

The discussion centered on the two training courses, field and data analysis, 
and the high cost of u.sers How-To M.anuals. As for the training. Bill Borj^er said 
consideration should bo given to three points: 


1. Can Arizona support the training? 

2 Is it worth the cost and connitnent? 

3 Is i ■ quote? 


r 
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Ken Moore made the deolnion that the training should oscur as plarjied with 
Instructor notes and handouts the only documentation. Attendees vrf.ll be: 

4 from Arizona; 2 from Denver Service Center and 1 from JSC with 2 ESL . 

Documentation vrfll be considered for Phase Til with a decision to be reached for 
eitter Instructor manuals or user How-To Kianuals. The field training course rrfll 
be held at St. George, Utah from June 11-15, 1979. The Data Analysis covrse v.lll 
be conducted at the ESL facility from November 12-16, 1979, recognizing that Nov- 
ember 12 is a holiday. 

Output Products 

G&ry Gnauck opened vrfth a discussion on the possibility of ESL providing 
the output products as color off-set prints at an additional expense of approxi- 
mately $2-3K for each product (3 required). This is an option and not a scheduled 
product . 

Ji 

i.e., not 
position, 
the action 

The t 
up by Mike 
Section pro 
a separate / 
the negative 
funds to VJiSj 
GSfA, overheac 


Is bro'«jght up the point about the scale accuracy that v.-as requested, 
a distance between points but 2% positional error frer. the r.sn 
413 feet. This statement v/as provided to BLV. by USGS. ESL has 
ick on their capability to provide this accuracy. 

n of imbedding the admin boundaries in the negative was brought , 
t as it was inadvertently left out of the re'.vritten output Predutte 
y BUI and used to price out the contract by ESL. BU.! will acce;*. 
oundarles overlay vrfth grid tics for registration the same as cn 
' vrfll provide JSC with a description and are prepared to trar.sfcr 
ne cost, estimated by ESL to be about S1500 total cost IncluUrj 


Ken ested estimates in acres and pounds as well as hectares ar.i 

kilograms. Ga ich said ESL would provide this at no additional cost alths'ogh 

the RFP cal ctares and kilograms only. 


Changes to 2. 

Sect _2 

Seen ) 1 
the same c >e: 

Sect 2s. 

Add Ir 

Statement ? 

Sectl c 

Twe 11 

in a forr pa 


for classification vrfll be the August 26, 1977, Land.sat, 
cessed for BUi by EROS Data Center. Add this scene to the li s 


cr Admin boundaries overlay for 1:250,000 product only, 
by BLM. This vrfll be added as a change later. 

nge to read: 

tapes for the entire Arizona Test Site shall be provided 
^ the equipment to be delivered to BU.i. 

Inal spectral classification 

acre smoothed data used to generate the output product 
der 3. 1.1.1 (1) 


I 


# 
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Section 3.1.3 Change sentence to read: 

'•Statistical confidence statements will be made for these estimates uslr.?: 
regression tecJiniquec. " ^ 

Axles definitions are X: The proportion of LSP plots in each fllgy.t line 

in each strata as determined from pixel by j-lxel Landsat grouped classlfi caticn. 
y : The proportion of LSP plots in each flight line in each strata as determine 

from photo Intsrpretati on/ground data collection. (Definitions provided by Mike 
Oarratt), 

Section 3. 2. 1.1 (l) Change to read: 

Total ground vegetation cover (in J cover) 

Section 3 . 2 . 1 . 1 ( 3 ) and ( 4 ) 


Asterick and add: Point in time, not corrected for seasonal or arjiual 

variations. 

Section 3.2.2 (4) Define mortality: 

Mortality is defined as the nurber of fallen and standing dead trees. 
Mortality does not require confidence levels. 

Phase II Flo w Chart 

The flow chart events and dates were discussed in detail. Brian v.i.11 have 
the chart drafted and sent to BL*.' end JSC. He will also pick off the critical 
events and these will 'mj used as milestones for the bimonthly reports. Cm.e 
critical issue to be resolved is the specs for the LSP to be contracted for by 
BLM. The Planning Model v;as to provide the specs in March 1979; however, 5M' 
needs tnem for their FJT by November 1973 to assure a contract to fly the LS? 
during the sur.mer of 1979. .^LM v;ill send ESL a set of the specs used for the 
1976 LSP and they will be reviewed to see if they will suffice except for scale 
as the present thinking is that a larger scale (1:750) v/ill be required. An 
interim scale could be included in the RFP with the final scale to be negotiate 

Another critical item was the Phase II Peer Review as to when it should be 
held and what is tbe purpose. Ken Hancock explained that plans were to hold a 
review along the lines of the NFAP Ten-Ecosyste.m Workshop held at JSC in Septomr 
1978. The purpose is to brief outside technical personnel on the ASVT procedu. 
and techniques and get their reactions and inputs. This would both advise other 
in the field of how the ASVT is being acco.mplished and get their inputs and 
recommendations. The recommended date for the review ic December 197S. 


ii* 


Phase Reviews and Training 
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DM-es were established for the reviews, and training to be held at the 
same time to reduce travel expenses. Revlevs were scheduled as fcllov/s: * 

Review I - January 8, 1979, at ESI. after the classification ia 
completed and prior to running the Planning Model. 

Review II - June 11, 1979, at St. George during the field training 
(June 11-15) al*ier the LSP has been flown aiid while the first ground plots 
are being selected. 

Review III - September 17, 1979, at St. George. 

Review IV - November 12, 1979, at ESL during the data analysis training 
(November l2-lo) and data screening of the LSP and ground data. 

A Final Reviev/ was scheduled for February 1980 to be held at Denver and 
hosted by DSC with a majority of the review presented by the user, Arizona, 
and DSC. 

Overall the Plar»nlng Session was very successful and ESL is to be cormendod 
for the excellent effort that was put forth to assure its success. 


Distribution: 

BU/./DSC Id. Garratt 
BU//Ariaona K. Moore 
ESL/B. Fine 
HB/0. Nixon 
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M ejiagement and Support 

The Phaje II contract was discussed i ^ that it in reality it is a "fixed 
price" contract as there are no more funds available. ESL pointed out tl.at 
they wovdd clcsely monitor the expenditures and there was no allowance for 
changes as this would increase fund requireiients. JSC and BU.I acknowledced 
and agreed that any changes affecting cost ^70uld be offset by eliminatinr 
some other task. 

The possibilities of another subcontractor for field data collection 
and issuing a subcontract for l£P photointe •pretation v/as discussed. The 
present subcontractor for field data collection is Range Resources, Inc. The 
new subcontract being considered is Resource Inventory Services, a cc-'rai.y 
formed by Jim Nichols when he became a consultant to ESL. JSC and BL’/ pointed 
out that the selection of a subcontractor was an ESL decision; hov;ever, con- 
sideration should be given to the fact RP.I has experience and e favorable 
past. performance whereas RTS Is an unknown factor although we were all aware 
of Jim Nichols capabilities. ESL acknowledged this and will be c.hoosinc ^ 
subcontractor for field data collection in the near future. ESL is v;elg^llng 
the advantage of doing the ISP photointerpretation in-house and further 
developing their ovm Ci- ^ability vs. going contract with RIS. 

Bill asked what were the tasks that Jin Nichols, as a consultant, and 
UCB v;ould be involved with. Jim will be concerned with technical review of 
the classification, allocation of samples, estimation procedui’er, technology 
transfer, the four revie>.’:s and the peer revie.v. UCB vdll be involved in 
planning model runs, training on ground data collection tecjiTiiques, estimaeions 
Q.C. task, and the revlewe tied to the two training courses. 

B imonthly Reports 

The bimonthly report format was agreed to as the one presented by Ken 
Hancock (example enclosed). The milestones to be included in the report vri.ll 
be picked from the flow chart by Brian. In tht; written portion of the report 
each task will have comments even If its says "no work on this task during the 
reporting period". The first reporting period ends January 1, 1979, vdth sub- 
sequent reports every other month through January 1, 1980. Reports are due 
by the fifteenth of the month. 

Final Report 

ESL expressed the desire to begin the structure of the report as soon 
as possible. BUi and JSC were asked to give comments on the Phase I Final 
Report as to its suitability for the Phase II report and recommend changes 
and the level of detail desired. 
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Phase I Output Products 

The letter from JSC procurenwnt on revised output products v;es discussed. 
ESL has corple.ed the three products JSC corsldered as not reeling requireren^s 
of the Staterr.*; t of V/ork, i.e., the July 10, 1975, color negative 1:250,000,’ 
the UT!4 grid Or the August 1, 1976, black imd white negatives; and *the Area A 
August 1, 1976, black and white negatives. Ken Hancock advised ESL not to take 
action on costing out the other items as Bill Bonner had said the Alaska people 
did not agree -/Ith this satisfying their rec.uirenents. Alaska is sending Denver 
a letter on thair assessment of what products they require. Bill and Ralph llarker 
will travel to JSC to discuss and resolve the differences. As a result of these 
discussions another letter vdll be sent to ESL by JSC procurement. With a bit cf 
luck, this may put the Phase I output products to bed. 
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ARIZONA MILESTONES 


Task 


Start 

Finish 

RADIOMETRIC CORRECTIONS 


Oct 16 

Oct 18 

6FE: August *77 

Landscit Scene Tapes 


Oct 16 

f 

GEOMETRIC CORRECTIONS 


Oct 19 

Nov 16 

CONTROL POINT SELECTION & GEOMETRIC 

MODEL PREP 

Oct 23 

Nov 8 

GFE: Topo E Highway Maps 

(Admin. Boundaries) 


Ort 23 


DIGITIZING 


Oct 30 

Nov 16 

GFE: LSP '78 

Transect Maps 


Nov 9 


INITIAL (ISA) CLASSIFICATION 


Nov 17 

Dec 12 

GFE: All '78 LSP & Annotated 

Photos 

Nov 21 


BLM Personnel 




FINAL SCENE CLASSIFICATION 


Dec 13 

Jan 10. '79 

INITIAL CLASS DESCRIPTIONS 


Dec 13 

Jan 25 

GFE: PI Data from '78 Photography 

;ec 13 


STRATIFICATION 


Jan 11 

Jan 25 

LSP ALLOCATION (UCE) 


Jan 26 

Mar 9 

LSP SELECTION 


Mar 12 

Mar 22 

LSP COLLECTION 

GFE: Slides 


May 1* 

June 1** 
June 1*/Jul 1** 

June 30 

ACREAGE ESTIMATES 


Mar 23 

Dec 31 

GROUND ALLOCATION & SELECTION 
GFE: Prints 


Jun 1 
Jun 11* 
Jul 11** 

July 15 


* Desert/Range 
** Vioodland/Forest 
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Jun 11 

Oct 5 

Training (DLM Personnel) 


Jun IMS 


PHOTO INTERPRETATION 


Jun 18 

Oct 5 

* 

DATA ENTRY 


Aug 31 

Oct 17 

DATA SCREENING 


Oct 18 

Ocl 30 

DATA ANALYSIS 


Nov 1 

Dec 31 


Review 


Training Course 


Phase II Review 


January 8, 1979 at ESL 

June 11, 1979 at St. George 

September 17, 1979 at St. George 

November 12, 1979 at ESL 

May 21-25, 1979 at St. George - Field Training 

Nov. 12-16, 1979 at ESL •* Data Analysis 

Dec. 11-13, 1978 at JSC, Houston 


BI-MONTHLY REPORT DISCUSSION 
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I. LANDS AT PJlOCESSING X "oii!|>Ict« X R«sourcti Ue«d 

Subtopics - Preprocessing; Strstlflcetlon; Digitising; 

Classified training; Classification; Araa 
determination 


II. MULTISTAGE PROCESSING X Complete X Resources Used 

Subtopics - LSP sample allocation/selection; Ground 
aample allocation/selection 


III. DATA COLLECTION X Complete X Resources Used 

Subtopics - Ground data collection; LSP Interpretation 


IV. PRODUCTIVITY ESTIMATION X Complete X Resources Used 

Subtopics - Rangeland strata parameter estimates and 

accuracies; Forest /woodland stand parameter 
estimates and accuracies 


V. OUTPUT PRODUCTS X Complete X Resources Used 

Subtopics - Landsat hard copies; Tabular output; Ranguland 
forage production estimates; Forest/woodland 
production estimates; Final report 


VI. TECHNOLOGY TRANSFER X Complete X Resources Used 


VII. MANAGEMENT & SUPPORT X Complete X Resources Used 

Subtopics - Reports; Phase II reviews 


2-11 


f 


■■■■■IS! 

HS^ihui 


mmmm 

HiniBi 


t| 














3. 


SEMINARS/ "HANDS-ON*' INSTRUCTION . 


.'There were two training courses given to BLM-Arizona 
personnel during Phase II: Multistage Sampling-Field Workshop 
and the Data Analysis Workshop. 

3 . 1 Multistage Sampling-Field Workshop^ May 21-25, 1979 . 

This week long workshop/seminar covered the sample 
allocation, data collection and data analysis procedures used 
on the project. Participants in the course stated afterwards 
that the objectives were, in general, satisfied. The most 
frequent comment, however, was that of having a much greater 
appreciation for the complexity of resource inventory programs 
such as Phase II. 

3. 2 Data Analysis Workshop, November 13 -16, 1979 . 

The objective of this course was to familiarize program 
participants with the procedures and techniques to be followed 
in reducing the data collected daring Phase II to produce the 
vegetation map and the productivity estimates. The most 
significant result of the course was the grouping of the 117 
Landsat spectral classes into 14 Arizona vegetation framework 
Level III categories performed by the attending BLM-Arizona 
personnel . 
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NASA/BLM APT TRAINING COURSE > ARIZONA 
•MULTISTAGE 'SAMPLING - FIELD WORKSHOP 


The week long workshop/semlnar will cover the sample allocation, 
data collection and data analysis procedures being used on the project. 

The objectives of the session are: 

(1) the development of a thorough, practical understanding 
of sample allocation procedures used on the project and 
the Justification for the procedures 

(2) to Introduce and develop, from a practical standpoint, 
the statistical procedures and estimators being used on 
the project 

(3) to further develop understanding of the optimization 
procedures being used with an emphasis on the factors that 
must be considered when designing an Inventory and 
mapping project 

(4) to further the understanding of the data sources being used 
on the project. Including: a) the Information extraction 
procedures, b) relative level of accuracy and precision 

of each data source, c) relative cost of acquisition and 
data extraction for each source, and d) the risk associated 
with the use of data from each source 

(5) to prepare the attendees for the data analysis workshop 
to be held at ESL In October 1979. 

To further develop the understanding of the data types being used 
In the project, the aerial photography, ground data and Landsat data from 
the projectf'wlll be used to demonstrate the concepts essential to the 
Inventory and jnapping project. This will include the attendees actually 
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completing photo Interpretation of the aerial photography, the collection 
of supporting ground data, the analysis of the data collected, the 
presentation* of the results In a graphical format, and the interpretation 
of the meaning and importance of the results. During the week there will 
be 11 major sections covered: 

(1) the review of the project status and work to be completed 
by the BLM, NASA, and ESL 

(2) the review of the sampling, statistical and remote sensing 
terms and concepts that relate to the resource Inventory 
and remote sensing project 

(3) the development of a set of project objectives and the 
selection of statistical confidence statements that will 
meet the objectives of a project 

(4) the development of categories from Landsat, aerial photo- 
graphy and ground, and the analysis of the relationship 
of the categories developed (contingency analysis) 

(5) the use of Landsat, terrain data and aerial photography to 
stratify an area, the objectives, uses and advantages of 
stratification and the associated numerical analysis 

(6) the application of multiphase sampling (double sampling). 

Its uses, limitations, assumptions and numerical analysis in 
resource inventories 

(7) multistage sampling (cluster sampling). Its uses, limitations, 
assumptions and numerical analysis In resource Inventory 

(8) Ibe optimization of data collection and analysis with 
emphasis, on what to collect, how much of It to collect and 
where to collect It (get the' most for the dollar, or getting 
what you want for the least dollars) 
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(9) the sample allocation procedures used on the project and 
the results of that allocation 

(10) the application of the field data collection procedures 
being used on the project 

(11) review, wrap-up and preview. 

In addition to the above sessions, the personnel presenting the material 
will be available In the evening to assist those who are Interested In more 
thoroughly developing the material covered during the day and to complete 
work begun during the day In photo Interpretation and data analysis. 

In preparation for the week, each attendee should thoroughly read 
and understand the reference material provided In the package, paying 
particular attention to the following: 

The Mean and What It Means (1, F. Freese, Elementary Statistical 
Methods for Foresters, p. 3), Standard Deviation (1, p. 4), 
Coefficient of Variation (1, p. 5) Confidence Statements (1, 
p. 11). (2. PP. 1-4). (3, pp. 1-3), Correlation Coefficients 
(1, p. 7), Sample Size Calculations (1, p. 12), (2, pp. 1-4), 

"T" Level of Confidence (2, pp. 1-4). 

These Items will be used liberally during the week from a practical stand- 
point rather than a theoretical one. Therefore It is not necessary to 
understand the mathematical statistics associated with the terms, but rather 
to develop an Intuitive feel for the meaning of the terms. Each attendee 
should bring the following Items: 


(1) clipboard 

Y (2) pockft ittrcoscope 

(3) •n.'«ng1nttr*s tcilt (6**) 

(4) 10 thaets of 1/10th rultd graph paptr 

(5) Mgnifying loupe 

(6) calculator (simple one will do; statistical one would be better) 
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Session 1 - Rtvitw of ProJtct Stilus and Work to bt Cowpltttd. 


ESl will present: (1) the digitel processing completed to date. 
(2) sample allocation completed, (3) photo acquisition, (4) ground data 
collection, (5) photo Interpretation, (6) statistical analysis, (7) output 
products, and (8) final report. 

NASA will present current status of the earth resources 
prog<*am, the ASVT program, and future spacecraft capabilities. 

BLM will present the status of their program, their computer 
system acquisition In Denver and current projects. 


Session 2 ■ Rtvltw of Statistical and Siropllna Terwlnoloov. 


Objective. 

The objective of this session will be to review the terminology 
essential to the completion of the remote sensing based Inventory demon- 
stration project and to establish basis for the material that follows In 
the remainder of the course. 

Elements. 

(a) Statistical terms: 

0 mean 

0 standard deviation 

0 coefficient of variation 

0 standard error of the estimate 

0 confidence bounds 

0 analysis of variance 

0 regression analysis 

0 contingency analysis 

0 correlation coefficient 

(b) Sampling terms 

0 simple random sampling 

0 systematic sampling 

0 multistage sampling (cluster sampling) 

0 multiphase sampling (double sampling) 

0 sampling proportional to size 

n sample size calculation 






Rtmarks. 




Kil 

x: 


^ . lAw. 

PGCB Q’JAkLtTY 


ThU will not bt a thaoratlcal dtvtlopmint. Insttad, It will 
be based on practical examples from this or related projects. The attendees 
will be expected to participate In this and the following sessions In a 
seminar fashion, by bringing their backgrounds and experience to bear on the 
subjects at hand. The discussions will emphasize the advantages, 
assumptions, and limitations of the statistical, sampling and remote 
sensing material frjm a pragmatic viewpoint. An evening session Is planned 
to provide addltlo^tal time and Interface with the Instructors to assist those 
who feel weak on particular sampling, estimation and remote sensing points. 


Sution 3 - PtvtlopinQ Invtntory > Mippino ObJtctlvti. Data Rtqulrumnti 
•nd Confidtnct Stattmtntt . 

ObJtctIvi. 

This stsslon will bt a rtvitw of tht tltffltnls of planning a 
rasource Invtntory and mapping projtc^. 

Elamants. 


(a) Project planning outline 

(b) Levels of precision and accuracy defined 

(c) Confidence statements appropriate to the project objectives 

(d) Effects of confidence statements on cost 

Schedule. 

(a) Introduction of terminology and concepts 

(b) Critical review by attendees of BLM's Resource Inventory Note 
No. 9t "Some Basic Considerations When Sampling Small Woodlands, 
by B. S. Ashley 

(c) Attendees do precision and confi >nce statements for each level 
of Inventory required b> the Bi> au 

(d) A review of the effects of the c ifidence statements on the 
budget required. 


Rtmrkt. 


Tht atttndtts should thoroughly rtvItM Rtsourct Invtntory Notts 
BLH No. 9 I "Soint Basic Cons Idtrat Ions Whan Sampling Small Woodlands" 
prior to tht stsslon. Tht Idtas of confidtnct bounds and probability 
statamants In tht Rtsourct Invtntory Nota should bt put In contaxt to tht 
attandat's particular Invtntory and mapping probltm prior to tht stsslon 
to allow thflr full participation In the stmlnar. 


r 
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0 Session 4 - Development of Categories and the Analysis of Categorlztd 

i Information From More Than One Source. 

» 

Objective. 

Introduction of the students to the concept of nonmeasurable 
attributes (categories), and the analysis of the relationship between 
attributes that have been put Into categories, and the application and 
Interpretation of the resulting analysis. 

Element s. 

(a) Introduction of the objectives of the analysis of categorized 
data (contingency analysis) 

(b) Definition of categories (classifications) 

^ (c) Contingency tables (what the numbers mean) 

(d) Likelihood values 
Schedule. 

(a) Instructor's Introduction of the concepts and terms 

(b) Review of the classification framework In terms of categories 
associated with the project 

(c) The attendees using large scale aerial photography and a 
verbal key to place points into categories from the classlfl- 

I cation framework 

• 

(d) the analysis of the data from the attendees' Interpretation 

1 

• 0 

[C 


r' 
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(e) The meaning of contingency analysis to the ASVT project 
Equipment Required. 

(a) Urge scale aerial photos (provided) 

(b) stereoscope 

(c) verbal photo Interpretation key and color chip 

(d) data sheet (provided) 

(e) calculator 

(f) a true Identification of the cover types at each point on the ground 




3-12 


OF POOR QUAUTY 


r Session 5 - Stratified Sampling and Estimation. 

Objective. 

Develop the concepts of stratified sainpllng and estimation and 
develop an understanding of the objectives* applications* advantages* 
assumptions and limitations of stratified sampling. Bring the use of 
Landsat* aerial photos and ground data Into the context of stratified 
sampling. 


Elements. 


(a) Objectives of stratified sampling 

(b) Terminology and notation associated with stratified sampling 

(c) Analysis of variance procedures (ANOVA) 

(d) Selecting stratification criteria 

(e) Sample size and allocation optimization 
Schedule. 


(a) Introduction to the stratification process 

(b) Attendees to use 1:30*000 photography to stratify an area 
of the project 

(c) Place known plots Into strata based on the attendees' Inter- 
pretation of the 1:30*000 photography 

(d) Numerical analysis of the plot data 

• # 

f. • 
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(e) Interpretation of the significance of the results of the 
stratification 

(f) Application cf stratified sampling to the project (high 
altitude photo, Landsat, conventional photography and 
large scale photography) 

Equipment. 

(a) 1:30,000 stereo pair of the area to be stratified 

(b) stereoscope 

(c) overlay showing location of sample points 

(d) raw data from the sample points 

(e) summary data sheet 

(f) calculator. 


Session 6 - Multiphase Sampling (Double Sampling), 


Objective. 

Development of a working know Jge of the basic applications of 
multiphase sampling, Its advantages and disadvantages. Introduce the 
associated terminology and assumptions for multiphase sampling. 

Elements. 


(a) The objectives of multiphase sampling 

(b) Basic terminology for multiphase sampling 

(c) Regression and ratio estimators 

(d) Scatter diagrams 

(e) Distribution of error 

(f) Parameters (SSR, SSE, R^, A, B, and E) 

(g) Sample size estimation 

(h) Bias associated with ratio estimation 
(1) Sample selection 


(J) Quality control In multiphase sampling. 


r 


Schedule. 


(a) Introduction to basic concepts 

(b) Example of the application through the use of double sampling 
with large scale photography 

(c) Analysis of the relationship between photo and ground 
measurements from the photo interpretation completed in the 
workshop 

(d) Significance of the results 

(e) Applicability to this project. 

Equipment. 

(a) Large scale aerial photos of the plots to be interpreted 

(b) Data sheet 

(c) Pocket stereoscope 

(d) Calculator 

(e) Graph paper. 


Session 7 » Multistage Sampling (Plot Size S Cluster Slic Dtterml nation). 


Objective. 

Further- the development of the concepts of sampling error and 
measurement error through large scale photo Interpretation. The development 
of multistage sampling concepts Including cluster size determination and 
travel cost estimation. 

Elements. 


(a) Measurement error 

(b) Sampling error 

(c) Plot size 

(d) Replacing plot size with Increased number of plots 

(e) Autocorrelation concepts 

(f) Tradeoffs of measurement cost versus travel cost. 



r 


Schedule. 


(a) Introduction of concepts and objective of multistage 
sampling 

(b) Photo Interpretation at varying plot sizes 

(c) Numerical analysis of results 

(d) Plotting of results 

(e) Development of relationship to project 
Equipment. 

(a) Large scale aerial photos 

(b) Stereoscope 

(c) Data sheet 

(d) Graph paper 

(e) Calculator. 


I. 


Session 6 - Optimization of Inventory and Mapping. 


Objective. 

Develop a basic understanding of sample optimization procedures 
relevant to the remote sensing project for rangeland, woodland, and 
forest. 

Elements. 

(a) Plot size 

(b) Number of plots per cluster 

(c) Number of clusters per strata 

(d) Travel cost 

(e) Measurement cost 

(f) Stratification cost 

(g) Correlation coefficients 

(h) Autocorrelation 

(1) Isoproduction functions 
(j) Isocost functions 


(k) Expansion paths 


Schedult. 


(a) Objectives of optimization: fixed budget vs. fixed precision 

(b) Terminology 

(c) Basic optimization model 

(d) Review of data from project and from seminar 

(e) Sample allocation optimization 
Equipment. 


(a) Graph paper 

(b) Calculator. 


Session 9 - FroJtct Sample Allocation Proctdurti and RttuUs. 


Objectives. 

To thoroughly review the sample allocation procedure used on 
the project, the specific parameters used and assumptions considered. 

Elements. 

(a) Review of the planning model procedure 

(b) Review of the facts pertinent to this sample optimization 

(c) Review of plot size and measurement procedures from previous 
sessions of the seminar 

(d) Review the results of the allocation for this project 

(e) Review of expected results, given the sample optimization used 
Schedule. 

(a) Review of the elements 

(b) Actual planning model runs 
Remarks. 

Facts to be presented Include: 

Cost of each element 

(b) Ij^bablllty levels and allowable errors used or expected 

• ^ 

r 
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(c) Paramtttrs to bt titlmaltd In tht projtct 


(d) Correlation of coefficients used 


Stsslon 10 - Rtvitw tnd Dttnom trail on of Fitid Proctduret . 


OBJECTIVES • 

RtvItM and discussion of use of ground data within project. 

ELEHENTS 

(a) Comparison with SVIM methodology 

(b) Range-related ground data collection procedures 

(c) Wood I and- related ground data collection procedures 

(d) Forest- re la ted ground data collection procedures 

(e) Practical experience In using large-scale aerial photography (LSP) 
to navigate to and locate plot on ground 

(f) Actual collection of ground parameters for analysis 
SCHEDULE 

(a) Discussion of ground data collection procedures with respect to project 

(b) Field trip for LSP navigation and ground data collection demonstration 

EQUlPMEffT 

(a) Cupboard 

(b) Pocket stereoscope 

(c) Field data forms (to be provided) 



Stsslon 11 - Revltw and Wrap-Up. 


ObJeetlVts . 

(a) Rtvitw and answer outstanding questions 

(b) Preview remainder of project 

(c) Preview next training session and assign a study to be 
completed prior to that session 


OF POOR QUAUTY. 
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SIGN-UP LIST 


NASA/BLM ASVT Training Course 
May 21-25 


1. 

George Rainey 

2. 

John R. Morgart 

3. 

Ralph (Cub) Wolfe) 

4. 

L. D. Walker 

5. 

Dwayne Sykes 

6. 

*Ken C. Moore 

7. 

Robt. (bob) Davis 

8. 

Thomas R. Costello 

9. 

Paul Cup 1 in 

10. 

Ed Work 

11. 

Loriu Schwaitz 

• 

CM 

Ken Hancock 

13. 

Jim Nichols 

14. 

Mike Gialdini 


Range Conservationist 

t1 M 

tl ft 

II II 

Vildlife Biologist 
Area Mgr., Shi writs 
Forester 

It 

Fisheries Biologist 
Physical Scientist 

II II 

NASA Technical Monitor 
Res. Inven. Service 
Proj. Mgr.. ESL 


Arizona State Off. 
Arizona Strip Diet. 

M tl It 

•I II II 

II II II 

II II II 

II II II 

DSC - D-234 
'• D-23A 

" D-440 

" D-440 

JSC - Houston, Tx. 
San Jose, Ca. 
Sunnyvale, Ca. 


*K«sn Moore attended only part-time. 


Ariz. Diet. Office (Main) 673^3545 

Ariz. Disf.. (Areas) 628-1691 (Four Seasons) 
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AGENDA 
DATA ANALYSIS WORKSHOP 
13-16 November 1979 


Tuesday, 13 November 

1. Photo Interpretation Review 

Procedures used in photo interpretation 

Attributes being measured/estimated 

- Relate these attributes to those measured 
on the ground. 

2. Stat Review 

Review basic statistical terminology and concepts: 

- Mean 

- Standard deviation 

- Coefficient of variation 

- Standard error of the estimate 

- Confidence bounds 

- Analysis of variance 

- Regression analysis 

- Contingency analysis 

- Correlation coefficient 

- Simple random sampling 

- Systematic sampling 

- Multistage sampling 

- Multiphase sampling 

. - Sampling proportional to size • 

Present the basic framework for connecting these 
concepts into an estimator. 
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Wednesday, 14 November 

3. Present the use of ANOVA and contingency analysis 
‘for generating class descriptions. 

Sources of data: 

Photo ii;terpretation 
DTD 

Landsat classification 
Verification procedure 


4 . Hands on experience working with the data 

Percent cover estimates class description 
menu 

DTD - Landsat classification contingency table 
DTD menu 

% 

Review of actual class description results (% cover) 


5. Evaluation of preliminary aggregations of computer 
classes and generation of new aggregations (as 
necessary) based on class description results with 
the use of the IDIMS color display (Part 1 - Range) . 


✓ 


C 
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6. Present the use of photo/ground regression in the 
estimation procedure. 


7. Review the impact of the correlation coefficient on 
sample size (using actual data if available) required 
to reach desired accuracy. 

8. Evaluation of preliminary aggregations (Part 2 • 
woodland and forest) 


1 


ORIGINAL PAGE IS 
OF POOR QUALITY 

Friday, 16 November 

9, ^Estimation procedures for ranee resources 

Review range production estimators 

Intuitive explanation of the production 
estimation 

Review the quantities to be estimated and 
accuracy "specifications" 

10. Estimation procedures for forest and woodland 
resources 

Review forest and woodland production estimators 


11, Wrap-up and review 

Need to haye color selection and names for 
each class ♦■o be displaced on the final output 
products 




! 


c 
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PROJECT STATUS REVIEWS. 


,The objectives of these periodic reviews were to present 
progress to date on the Phase II effort and identify and resolve 
any problems noted or anticipated. The four in-progress reviews 
were held in January# June# September# and November# 1979. These 
reviews were considered extremely valuable in maintaining 
involvement in the project by all BLM, NASA and contractor 
participants. Coupled with the training course# the reviews 
provided an excellent means of exchanging information on the 
project: its objectives# the procedures# the problems encountered 
and their solutions and the results. 

A final project review was held on 29-30 May 1980 to 
present the accomplishments and results of Phase II to a larger 
audience than that addressed at the status reviews. In the 
words of the NASA Project Manager for this APT# "Overall# I 
considered the Phase II Final Review as a successful culmination 
of a very rewarding and productive project. The success can be 
directly attributed to the cooperation and determination of the 
people involved from both BLM and the contractor." 


1 


■ >; V il V...' II «l 'V LvfMlonB. Juhnton Space Ctnl*r I \\ 

SF5/79-21 '’*^^January 18, 1979 

WKJHencock ; cmg : 1 /) 8/79 : 220< ‘ V ‘ 

To= iJemo for Record ORIGINAL PAGE 18 

OF POOR QUALITY 
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rnoM< SF5/ Kenneth J. Hancock 

1 

cc 

w 

*»ON»TUPC 

H(enneth J. Hancock 


•u»j> Phase Two Project Status Review No. 1 


DATE : January 8, 1979 

LOCATION ; ESL Incorporated, California 

ATTENDEES : R, I^rker, BLM/DSC 

W. Bonner, BLM/DSC 
M. Garratt, BLM/DSC 
D. Sykes, BLM/ASD 
R. Davis, BLM/ASD 
C. Wolf, BLM/ASD 


DISCUSSION ; 

The status was repoted by B. Fine following the enclosed agendu and the 
format of the Bimonthly Report. 

I. Landsat Processing 

Radiometric Corrections - complete 

I 

Debanding - complete 

Control point; 90 C.P. selected and transformation complete 
Digitizing - 80X complete 

Classification and training - 

First classification completed December 1 using 1978 LSP (120 
flight lines). These flights did not Include Ponderosa Pine and 
Agriculture but training was Included for these classes. Pre- 
liminary names were assigned to the 92 clusters from 4 IMU's. 
Entire scene classified December 18 using 73 classes.. 


ISC Fom! nto l»n 76) | hSCRnASEDPRODl'CTIVITY • LOWER COST |PA;.t irr 





G. Nixon, WASA/JSC 
K. Hancock, NASA/JSC 
S. Howley, ESL 
G. Gnauck, ESL 
B. Fine, ESL 

J. Nichols, ESL Consultant 
R. Thomas, UCB 
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• Digital Terrain Data - data being unpacked considering using 
bilinear method; however, Jim Nichols suggested nea**est 
f neighbor i>ecause of nature of data and cost. It. v/as stated 
that EOC used cubic convolution. 


ACTION No. 1: ESI decision on method to be used for unpacking digital 

*"'*"“*“* terrain data. 


II & III. Multistage Processing 

« 

• ESL win be discussing with UCB the need to run the Planning Model, 
techniques. Inputs and outputs to model prior to forwarding tne 
LSP data for Input to the Planning Model. 

e PI of 1978 LSP - this was to be completed by the BLM contractor In 
December 1978; however, the date has slipped to January 19, 1979. 
The effect of this is that any slack In the follow-on tasks has 
been eliminated and there is no more room ^or slips or remarks. 
This delays the ESL due date of d1g1tized?data to UCB from 
, January 26 to mid-February. 

f LSP for 1979 . 

BLM specifications complete; RFP to be Issued by mid-February ; 
award April 1; collection to begin May 1 In low desert and range 
areas; low desert and range plotted and delivered by June 1; 
forest plotted and delivered by June 15. 

ESL will select flight lines by mid-March and deliver maps for 
contractor by May 1. 


§ Jim Nichols explained h1s recommended methodology for determining 
fore-^ ^ and woodland production using line length and trees Inter- 
sect instead of total area count of trees. He thinks the UCB 

Plan g Model can give the line lengths for the different forest 

and . dland cover classes. 


§ ESL wll 
to thi 


have Range Resources Inc. under contract by February 15 
field data collection. 


( 
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IV. Technology T «nsfer 

• f The Peer Review was cancelled by Ken Hancock. » 

Plans are to plan for a management review for the Fall 1979 
and Include the Phase I field work and evaluation being done 
by BLM/Alaska. 


ACTION NO. 2: BLM/DSC and NASA/JSC will look into having management 

meeting around October time frame. 

ACTION NO, 3: ESL will have May 21-25 Training Session Agenda to NASA 
and BLM by May 7. 

ACTION NO. 4; NASA/ JSC will get list of attendees to ESL by April 23. 


VII. Management and Support 

ACTION NO. 5: ESL will have Final Report outline and draft of Section 1, 
mBs=sss^ Landsat Data Processing, to NASA/JSC by February 28. 

The next Section, Allocation should be in draft July - 
August period. 

ACTION NO. 6 : NASA/JSC and ESL will establish dates for draft of each 
■ Section of Final Report and rates to be reviewed and 
returned to f-SL by March 30. 

f The initial Bimonthly Report has been drafted and should be 
mailed shortly. 


COMMENT : The status report presented by ESL was very satisfactory. The 
progress was fairly readily tracked by using the flow charts 
that were drafted from the ESL chart presented at the Planning 
^ssion. 
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Aoendd for MijUlstaoo Sairplinq Phase II 
Contract Review - January 0, 1979 


Progress reports and discussions of scheduling problems for the following 
topics: 

I. Landsat Processing 

1. Preprocessing 

2. Stratification 

3. Digitizing 

4. Signature derivation 

5. Classification 

« 

IT, MiHtist.anp Prnrf»«;sinn 

1. Effect of delay of PI of '78 LSP by Virtual Inane 

2. BLM Contract schedule for collection of '79 LSP 

3. BLM LSP specifications 

4. LSP flight line allocation schedule 

5. BLM purchase order for prints of LSP 

III. Multistage Processing 

1. LSP flight line allocation 

2. LSP specifications and collection 

IV. Technology Transfer 

1, Cancellation of Peer Group Review 

2. Plans for May 21 - 25, 1979 training 

V. Final Report 

1. Draft outline 


ORIGINAL PAGE 18 
OF POOR QUALITY 
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Location ; St » sorge, Utah 

Attendees ; Ed Work, BLM/DSC 

Ken Moore, BLM/ Arizona 
Dwyane Sykes, BLM/ Arizona 
Cub Wolfe, BLM/ Arizona 
John Morgart, BLM/Arizona 


Mike 61a1d1n1, ESL 
Joel Dye, ESL 
Len Zuras, ESL 
Randy Thomas, UCB 
Ken Hancock, JSC 


Discussion ; 

Ed Work gave a brief resume of the status of the Idaho Test Site Project. There 
have been 350 flight line allocated with 10 plots per flight line. The fllglJt lines 
are two kilometers In length and require three wide angle photos per stereo pair. The 
photography and P. I. work Is contracted out to Jim Nichols, Resource Inventory System 
The photography Is now being flown and the P. I. Is schedule to be completed by Novem- 
ber 1979. Ground data collection begins In July with two persons from BLM/DSC and four 
from BLM/Idaho. The digital classification Is to be done by EROS Data Center, 

The project status report was reported by ESL and their subcontractor, UCB, (pl- 
lowlng the enclosed agenda (Enclosure 1). « ' 

1. Landsat Data Processing Results (Enclosure 2). j 

- Spectral classes determined through 
512 X 512 In size, resulting In an 
, these clusters to 26 summary categories, 
confusion was noted In high and low desert. BLM/Arizona provided ESL an elevation 
strata mask for the two desert categories on a 1:250,000 topo map. Using the elevation 
data for reassignment of spectral classes where "confusion" existed resulted In 117 
clusters and 27 summary categories. Although the results are tentative, this demon- 
strates the possible value of using elevation as a means of elimination spectral con- 
fusion. 



* Classification and Class Descriptions 
clustering of four ISA (TnFensIve i^tudy Areas), 
initial 83 clusters. As a result of assigning 
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* DlqUal Terrain Data - ESL encountered problems with mosaicing the 1® blocks 
of elevation data from the bMA digital tapes. As much as 600' difference in eleva- 
tion was encountered in the overlap area of the 1® blocks. Because of this the task 
of determining elevation, slope and aspect of each pixels has been delayed until more 
Information can be found out about the DMA tapes. 

2. Sample Allocation (Enclosure 3) - Randy Thomas briefed the UCB planning Model 
for sample allocation and the results obtained for the Arizona Test Site following 
the enclosed outline. 

3. Sample Selection Results (Enclosure 4) - Joel Dye briefed the ESL procedures 
for selection of samples, i.e., flight lines. The results are enclosed showing both 
the Planning Model results and the ESL results. Note that the Planning Model called 
for only 114 flight lines (PSU's) whereas the ESL results show 200. The 200 flight 
lines are based on the maximuni afforded by the BLM budget and the total that will be 
flown. 

Action Items 


1. A discrepancy, or difference in the method used, arose from discussion on 
flight line (PSD) selection. The UCB allocation of flight lines was based on plu- 
rality of pixels of a giyen cover type in a PSU, i.e., a PSU had to contain more pixels 
of a given cover type than the other cover types to be considered for allocation. 

The ESL method of PSU selection was based on the total number of pixels in the pro- 
ject area, i.e., all pixels of a given cover type were numbered from one to the total 
on pixels in the class and then a random number generator was used for selection of 
flight lines-- thus all pixels of a given cover type had an equal probability of sel- 
ection. Considerable discussion followed. Since the total number of flights lines 
to be flown is 200 whereas the Planning Model gave a requirement of 114, the effects 
of the selection criteria should have little or no effect on this project; however, 
if additional flight lines had not been planned for the Arizona project there could 
have been a possible problem. 

ESL and UCB took the action to discuss this subject and forward their 
evaluation to JSC by July 16, 1979. This task is not to entail a detail study. ^ 

4 

0 

2. ESL delivered a draft of section 2.1.4 Class Dc::cription of the Final Report 
and a revised copy of the report Outline Incorporating the changes recommended by JSC, 
and BLM. The review by BLM is to be completed by June 30 along with the other section 
delivered by ESL on May 11, 1979. 

3. Copies of the BLM SVIM (Soil Vegetation Inventory Method) forms are enclosed 
(Enclosure 5). ESL plans to modify these forms as necessary, with the consent of BLM, 
to accommodate the ground data collection. ESL will forward copies of the modified 
forms to JSC after necess;*ry changes have been agreed to by BLM. 
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NASA/BLM APT 
PHASE II 

PROJECT STATUS REVIEW 
11 JUNE 1979 

AGENDA 


LANDSAT DATA PROCESSING RESULTS m. gialdini. esl 

SAMPLE ALLOCATIONS - SURVEY R. thomas. u.c.b 

PLANNING MODEL RESULTS 

SAMPLE SELECTION RESULTS J. dye. esl 

CURRENT OPERATIONS. SESSION m. gialdini. esl 

WRAP-UP 


note: general discussion of key issues is welcome 
any time during the session. 


LAWDSAT PROCESSING RESULTS 


0 CLASSIFICATION 

0 CLASS DESCRIPTIONS 

0 DIGITIZING 


0 


DIGITAL TERRAIN DATA 


OASSIEICATI Q N 


b INITIAL RAW CLASSES 

0 INITIAL SUMMARY CLASbES 

0 FINAL RAW CLASSES 

0 FINAL SUMMARY CLASSES 

ClJ \ SS J )miPIl Q ^ 

0 1978 LSP PHOTO INTERPRETATION 

0 ANOVA ON PI RESULTS BY SUMMARY CLASS 

DI.6IIIZLNG 

0 CONTROL POINT NETWORK AND EVALUATION 
0 TRANSFORMATIONS 

0 ELEMENTS DIGITIZED 

DI G ITAL T ER R AIN DATA 

0 EVALUATION OF ADJOINING 1° BLOCKS 


0 


INTENDED USE DATA 


SAMPLE SELECTIQ!! RESULTS 


0 PROCEDURES FOR SELECTION 

PROBABILITY PROPORTIONAL TO AREA 
WOODLAND 

EQUAL PROBABILITY - RANGE AND 
FOREST 


0 PLOTTING PSU'S TO MAPS 


OWGINAL PAGE IS 
OF POOR QUALITY 


OK IMTERIR FORR 1731-1 
RAY 1977 

U.S. SPARTTCa OF T>€ INTiRlOR 
tjKfu (f ru^iSGa 
KU. VEOETATION INVENTORY ICTHOO 


-8 V I n 


TRANSECT DATA SHEET 


aer! 2 lV 


U2) 

RECORDER 


RECORD TYPE 


(1) V 1 


FQRHAT OQC (2) 0 

Kil AORIN (MIT (ST/Dl/RA/PU). (3) S. 

AUjonerr i4> 

PASnfiE . . . (3M.{ 

SITE IIUTEUP AREA (ENA) .. . U) t. 

TRANSECT NUHEER f7M. 

COrPMUSON AREA (DM. 

DATE (YYimi (9) i. 

ACTION COSE (A.D) (10) i. 


r 
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OR iKTSun ran 1731-1 (COKriNUEO) 
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110 ) 

l£VGL OF TRMSECT MIT 


ii»» r 
HITS I 



OEMEROL INSTRUCTION! FOR VI 


(1) DE 352? RECORD TYPE - Frtfrintt4 tn Itm. 

(2) K 357? FORMAT CODE - Frmitittd iti fern. 

C3) OE 0003 IJI AiniNlSTRATl\C UNIT - Efitir Ateiniitritivi 
8t«tt Mid tht Diitricti Riieurci 

Am Mid PlMinint Unit nuibiri. 

U) DE 0?AB ALUmS.7 - Enttr dtiitntttd RMS 4 ctartettr 
eiabtr. 

(5) OE 3905 PASTURE - Enttf mture ftuubfr* IlMik if noM< 

<tuit bi unUM «ithin AllotMiitL 

(6) OE 3507 SITE URITU> AREA - Ent«r SNA nuibtr. 

(7) OE 3608 TRANSECT - Enttr TrMistct nrabtr. 

(8) DE 3572 COFMISON (REA - If d&U ii fro* Comrison 

Arti tnttr *C*i tthcrwiif Ittvt tiMik. 

(9) OE 6618 DATE - Enttr Oitt tf 4«tt ctlltctien 

(Yr<HoiDiY). 

(10) DE 7360 ACTION CODE - Enttr *A* to Add nt« tetti *0* to 

Dtittt txUtini dtti. 

(11) OE 6525 RECORDER - Enttr Recordtri initiiU. 

U2)DE5713 AERIAL PHOTO - Enttr Phttt-ID tr lUt 

Idtntifitr. 

(13) DE 3526 GRQUO COVER DATA • Rtcord Dot Counts bt Bull 

Citiiorits. 

(14) 0E 3527 KITS - Record tetil ninbtr tf hits for MCh 

bml citttonr (ust stctitn to left for dot 
count UIIy). See 8V1M MmimI I73li 

lllustrition 8i for diiiriMtic sketches tf 
step Point diti Mid rtcordlM procedures. Uhen 
i hit is duplicited on i trinsect it ctn bt dot 
counted rither thin Mkini t net entnr. 

(15) DE 2646 PLANT LIST - Record other pUnt species 

•bserved but not encountered on nice trinsect. 

(16) DE 4817 SOIL FACTOR ITERS - Enter i vilue for Hch itei 

AS deterAined for Site Hriteup Arei. This is 
the recorded ritim frot the required soil 
surfice fictor fori. See ELM Rinuil 7322.118. 
a7)DE48ie SOIL SURFACE FACTOR TOTM. - Record SSF tetil. 

This is Ml optieml entnr itci. 

(18)DE3S26 LEVEL OF TRANSECT NITS - Enter iPProrriite 
•round cover ind/or plint SYibol encountered it 
MCh level. Sec SVIII Huiuil 1731 for 
diifMMtic inforMtion. 

n9)DE 3527 HITS - Record tetil nuiber of Hits. Use coluin 
to left for Dot Count tillY. 


None ARE* (REMMCS 
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U.S. OFMmCMT OF T)€ IWTDilGR 
U€M (F LM imttoefr 
»1L VECETATION IMOfTORV 

•••••• 
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OK INTDlin FORK 1731-4 (c«ntiAw4) 


i VEIQNI ESriNATE DATA 

{ 

{VEGETATION C H A A A C T E A I Z A T I 0 N : 
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1(12) 
IFtOT 
I NO. 

(13) 
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Ml Ml Ml 
AVAL P)Ol UTIL 

(17) I 

ESTIIMTED CIGHT IN GRMtS I 
KTl HT2 KT3 HT4 I 
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OCNEIUIL IttSmUCTIONS FOR V2 


(1) DE 3929 f£C0R0 TYPE * Prifrinttd on fora. 

(2) DE 357? FORHAT COT' Prorrintod on fora. 

(3) DE 0003 Bin AOniNISTRATIVE UNIT > Entor Adainiotrativo 

Stato Codo(alrha) and tho Diitrictt Roiourco 
Aroa and Plannint Unit nuabori. 

(4) DE 0968 AJLOTYDfT > Entor doilonatod RNAS 4 charactor 

nuabor. 

(9) DE 3909 PASTURE - Entor raituro nuabor. blank if nonot 
(auot bo oniotto aithin Altotaont). 

(i) DE 3907 SITE NRITUP AREA - Entor SUA nuabor. 

17) DE 3908 TRANSECT - Entor Transact nuabor. 

(8) DE 6618 DATE * Entor Data of data colloction 

(Yr.Ho.DaY). 

(9) DE 7390 ACTION CODE - Entor 'A' to Add nea data) *D* to 

Doloto oxistino data. 

(10) DE 3914 TREES h SlftUBS - Qtock riot liio for trooi 6 

shrubs. 

(IDDE 3910 (71ASSES I FORBS - Chock riot sizo for orassos I 
forbs. NOTEi Circle riots to bo clirrod 6 
charactorizod. 

T2)DE 3912 PLOT N0< - Entor riot nuabor froa ahich aoitht 
ostiaato and charactorization data is boim 
colloctod. 

(13)DE 2646 A.AKT SYHBCL - Entor SCS standard riant svabol. 
(14 IDE 3630 AVAILABILITY - Entor avorato availabilitY bY 
riant ' srocios xcurint in tho riot. Code as 
fo) Toast 

A - Available 100 Z 
P - Partial It Avail able 79 X 
H - Half Available 90 Z 
L-Liaitod AvailabilitY 29 Z 
U “ Unavailable 0 Z 

(19)DE 3712 PtENQLOGY - Enter avoraso rhonoToov bv riant 
srocios occur ins in tho riot. Code as foil oast 

1 - Botin Groath 

2 - Vofotativo State 

3 - loot State 

4 “ Peak FToaorint 
9 - Seed Riro 

6 - Naturo 

7 - Ooraant 

8 - Rotroath 

(161IC 3B32 UTILIZATION - Gttor avoraH otilization hr 
' riant stKioi Kcurint in tho riot. Code as 
ftlloatt • 

O-OZ - 

1 - 01 to 20 Z 

2 - 21 to 40 Z 

3 - 41 to 60 Z 

4 - 41 to 60 Z 

9 - 81 to 100 Z 


(17)DE 3932 


(18) DE 3904 

(19) DE 3922 

(20) DE 3902 


(2DDE 3903 


(22)DE 3918 


(Z3)0E3S31 


GRANS PER FIOT - Record aoitht in traas ror 
riant srocios for each hoisht catosorr as 
foil east 
HTl - 0 to 3' 

H12 - 3 to 4 1/2' 

KT3 - 4 1/2 to 7' 

HT4 • OVER 7' 

A nininun of 2 riots ror transect till bt 
clirrod and aoithod. Entor the aoitht ostiaato 
for all riots and enter and circle actual 
clioNd aoitht on tho clirrod riots. 

ICIGKT - Record avorato hoisht in foot and 
tenths of fHt for each srocios encountered in 
riot. 

CROUN OlAHETER * Record tho avorato croan 
dianotor in foot and tenths of foot for each 
srocios oncountorod in riot. 

AGE CLASS - For each riant srocios record each 
ate clus oncountorod on riot. Use sorarato 
linos for each ate class. Codes arc as folloass 
S * Soodlint 
Y - Yount 
N - Nature 
0 ” Decadent 

0 * Old (trees only) 

P - Polo (trees onlr) 

R * Rosrrout (shrubs only) 

See 8V1H Hanual 1731. Illustration 9. hh 2 
for detailed cxrlanation. 

FORN CLASS - For each srocios record each fort 
clus oncountorod on riot. Use sorarato linos 
for each fort clus. Codes are u follotsi 

1 - Mortal I Vitorous 

2 “ Drint Center (trusos only) 

3 * Hollot Center (orassos) 

3 - Dead or drint (forbs. shrubs, trees) 

4 • Clutr Edto (trusos only) 

9 -Dead 

NUnER CHARACTERIZED * Enter total nuabor of 
rluts charactorizod. Characterize all trasses 
•nd forbs. and a tinitut of five shrubs and 
trus ror srocios. Tho baluco of tho shrubs 
•ad trees aithin tho riot are counted and 
ruordod un6>r itot (23. Dot count coluan to 
loft MY bt uod to tally riant srocios 
charactorizod. 

MIIBER NOT CHARACTERIZED • Enter tho nutbor tf 
ihrubt and trus not charactorizod in excess of 
the five characterized. 
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»i>ir-mv:AL PAGE- tS 


( 


OENEKAl INtTRUCT 1 ONt FOR V4 


U) DE 3529 RECORT TVFE > Frtwinttd «n (tr*. 

(2) \S^ ^Sn FQRn^.Y CODE - Frt^rlnttd M f»m. 
t3) OE 0003 9J\ ASmNlSTRATI\€ UNIT - Enttr Rtfiiniitrativt 
lUtf C*d«(«Uta) «nd th« Oi»trieti Rt»ourct 
Rrti and Fltnnini Unit nmbirs. 

14) GE §4)5 DATE - Enttr Datt tf lata calltctitn 

(YrtNttDBT). 

C9) K 7350 iCTIGN CODE • Enttr *A* tt Add ntt data) *0* tt 
DtWtt txiitim data. 

U) DE 2444 dlAKT STNBOL - Enttr 8CS standard riant fviAol. 
(7) DE 3712 AEMLOGY - Enttr standard rhtntitfY Or riant 
trtcits. Ctdt u ftiloMS 

1 - Dttin Crtvth 

2 - VtMtativf StaM 
t - laot Stut 

4 - Ftak FiMserint 

5 - Sttd Rirt 
A - llittrt 

7 - Deraant 

8 ■ Rttrovth 

(•) DE 3941 GREEN HEIGHT - Enttr trau Mitittd at tlat 
riant ciirrtd. 

(9) DE 3544 X AIR DRV HEIGHT • Enttr thf rtrctnt air dnr 

•tifht is of trttn Mitlit. 

(10) DE 3942 DRY WEIGHT - Enttr air drr Mitht in tram tf 

ciirrtd Mttriai. 

(U)DE 3533 BASM. DirCNSIGNS • Enttr Usai diiwnsions in 


fttt and hundrtdths tf fttt for ali trassts. 
CI2)DE 3534 CROWN DlfCNSIGNS - Enttr crown diMnsions in 
fttt and tenths of fttt for aii ftrtsi shrubs 
and trtfs. 

C13)DE 3504 ICIGHT • Enttr ^titht in fnt and ttoths tf 
fHt for ntt' trtcits. 

I14)DE 7313 AVERAGE LEADER LSCTH - Enttr avtratt itadtr 
ioAoth in fttt and ttnths of fttt for shrub 

•rteits. 
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PAGE 13 

OF POOH QUALITY 


(1) PLOT TYPE 

.*£ntcr code as follows : 

1 - PJ plot 

2 - Forest plot 

(2) TREE DUMBER 

Record tree number as indicated on photo 

(3) STEM NUMBER 

Record stem numbers consecutively from 1 to number 
of stems (see 4) 

(4) NO. OF STEMS 

Record number of stems with DSH greater than or 
equal to 3 Inches (PJ) , or a DBH greater than or 
equal to 4 Inches (Forest) 

(5) SPECIES 

Record species codes as follows: 

1 - Plnyon pine 

2 - Juniper 

3 - Ponderosa pine 

(6) DGH 

Record diameter at ground height In Inches (to 
nearest tenth) . PJ plots only. 

(7) DSH 

Recor ' d ameter at stump height (12") In inches 
(to T St tenth). PJ plots only. 

(8) DBH 

Rec lame ter at breast height (4.5*) in Inches 

(t est tenth) . Forest plots only. 
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OF ?00^ 


(9) TOTAL HEIGHT 

Measure and record total height to the nearest whole 
'foot for growth sample trees (the 23 foot height 
class* for example* includes 23.0 up to but not 
including 24.0 and is coded 023). Measure or 
estimate and record for all other trees to the 
nearest whole foot. 


(10) MAJOR CROWN DIAMETER 

Record major crown diameter to the nearest foot 
for the aggregate crown resulting from a multistemmed 
tree or for the crown of a ringle stemmed tree. 

Note: major and minor diameters are measured at 
right angles to each other. PJ plots only. 

(11) MINOR CROWN DIAMETER 

Record minor crown diameter to the nearest foot for 
the aggregate crown resulting from a multistemmed 
tree or for the crown of a single stemmed tree. 

Note: major and minor diameters ere measured at 
right angles to each other. PJ plots only. 

(12) AVERAGE CROWN DIAMETER 

Estimated average crown diameter for each stem as 
• deter 'led in 4 above. PJ plots only. 

(13) AGE 

Total e of those trees bored (growth sample trees). 

(14) 10- YEAR RADI GROWTH 

Record e length of core for last 10 years growth 
in inc (to nearest tenth) . 
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(15) OPEN/CLOSED CANOPY 

|i«cord code at followti 
• 

0 - open canopy 

1 - olotad or partially doted canopy 
Forett plott only. 

(16) DATE 

Record year, month and day for the date of data 
collection. 

(17) ESTIMATOR 

Record name of perton doing height and crown 
diameter eatimatea. 

(18) RECORDER 

Record name of other (tee 18 above) member of 
ground crew. 

(19) PSU NO. 

Record the PSU and plot number at annotated on the 
back of the LSP printt. 

(20) MORTALITY TALLY 

Record the number of mortality treea that interaect 
'the plot transects that died within the last five 
years. 
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Lyndon ■ Jotmton tpooo Conltt 
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Toi SF5/79-213 


OAT t 

August 14. 1979 


iV^/KOHancock :cmg :8/l 4/79 : 4735 


?r 


▼O. mE?U for REtORD 


rnoMt SF5/Kenneth J. Hancock, Technical Monitor 
Contract NAS 9-15339 


SF5/0. 6. Smith 
BLM/DSC/Ed Work 
BlM/Ar1zona/[Vfayne Sykes 
ESL/MIke Glaldinl 




IION ATUnt 




Kenneth J. Hancock 


•uBji Phase II Project Status Review No. 2 


LOCATION ; St. George, Utah 

ATTENDEES ; Ed Work, BLM/DSC 

Ken Moore, BLM/ Arizona 
Dwayne Sykes, BLM/ Arizona 
Cub Wolfe, BLM/ Arizona 
John Morgart, BLM/ Arizona 

DISCUSSION; 


Mike Glaldinl, ESL 
Joel Dye, ESL 
Len Zuras, FSL 
Randiy Thomas, UCB 
Ken Hancock, JSC 


Ed Work gave a brief resume of the status of the Idaho Test Site Project. There 
have been 350 flight lines allocated with 10 plots per flight line. The flight lines 
are two kilometers In length and require three wide angle photos per stereo pair. The 
photography and PI work Is contracted out to Jim Nichols, Resource Inventory System. 

The photography Is now being flown and the PI Is scheduled to be completed by 
November 1979. Ground data collection begins In July with two persons from BLM/nSC 
and four from BLM/Idaho. The digital classification Is to be done by EROS Data -.enter.| 

The project status report was reported by ESL and their subcontractor, UCB, 
following the enclosed agenda (enclosure 1). 

1. Landsat Data Processing Results (enclosure 2). 

* Classification and Class Descriptions - Spectral classes determined through 
clustering of Landsat coverage represented by 120 LSP's from 1976. The clusters 
were then tested In 4 ISA's with training added as needed. The resulting 83 clusters 
were then used for classifying the entire study area. As a result of assigning these 
clusters to 26 summary categories, confusion was noted In hi. and low desert. 
BLM/Ar1zona provided ESL an elevation strata mask for the two desert categories 

on a 1:250,000 topo map. Using the elevation data for reassignment of spectral 
classes where "confusion" existed resulted In 117 clusters and 27 summary categories. 
Although the results are tentative^ this demonstrates the possible value of using 
elevation as a means of ellmlnatidn spectral confusion. 

* Digitizing - GCP's (Ground Control Points) have been digitized as well as all 
.administration boundaries. 


ItC nao (Rt» 76) I 


INCREASED FRODUCTI VITY • LOWER tvST 


I »Aoe I or. 
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SF5/79-211 


August 14, 1979 


TO: BLM/DSC - Ed Work 

BLM/ Arizona - Dwayne Sykes 
ESL - Mike Glaldinl 

FROM: SF5/Kenneth J. Hancock, Technical Monitor, Contract NAS 9-15339 

SUBJECT: Update to Phase II Project Status Review No. 2 Memo, June 11, 1979 


lly memo Phase II Project Status Review No. 2 had three action Items that needed 
to be completed. In addition, the memo requires amending. Please note below 
the disposition of the action Items and the correction to the memo. 

1. Enclosure 1 Is a correction sheet to the memo. Please replace page 
one of the memo with the enclosure. 

2. Action Item 1. The letter and enclosure from Joel Dye report 
allocation of PSU's (enclosure 2). Further comments on this Item are welcomed 
from BLM, otherwise, the action Item 1s closed. 

3. Action Item 2. Comments on the Final Report draft on Sections 2.1 
through 2.4 were received, combined with the JSC comments and forwarded to ESL 
on July 10, 1979. 

4. Action Item 3. The revised form for ground data collection for 
forest ant^oodl^ and instructions 1s enclosed (enclosure 3). 


Kenneth J. Hancock 


3 Enclosures 


£ S L 'MCOn^ORATCO • ««• JAVA OMIVB * aMNNVVAkC. eAkirOMMIA VAOBA 

i f ' /ahONC (Aoa) VSA'BBAA • TWII <«IO> 


10 July 1979 


Mr. Ken Hancock 
MASA/JSC 

Earth Resources Program Office 
Code SF-5 

Houston, Texas 77058 


ORtQtr'AL PAC3E IS 
OF POOR QUALITY 


Dear Mr. Hancock, 

In response to action item number 1 in your memo (SF5/79-152) 
on the Phase II Project Status Review No. 2, Randy Thomas of UCB and 
I prepared the enclosed report. The report contains our evaluation 
of the problem and a recommendation for further analysis if a detailed 
quantitative evaluation of the impact is desired. I would appreciate 
^ny comments you have on this report. 


JD:ms 



Enc. 
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ORIGINAL PAGE IS 
OF POOR QUALITY 

STATEMENT OF PROBLEM; 

The UC6 allocation of flight lines -.(PSUs) was based on assigning 
each PSU In the population (Image) to the cover < >e class to which the plurality 
of pi .s In the PSU belongs. 

The ESL selection of PSUs was based on creating a pc?‘!lat1on of PSUs 
for each cover type class to be sampled. PSUs were put Into these populations 
If there was at least one pixel In the PSU of the cover type class of Interest. 


DISCUSSION; 

The Justification for selecting PSUs In this way was 1) the difficulty 
and expense of assigning a cover type class to a PSU based on plurality and 
2} the large number of pixels, up to 40%, within any one cover type class that 
would not be available for sampling when the plurality rule Is used. Lack of 
detailed vegetation description Information at this point In the project added 
some uncertainty to the grouping of detailed classes and the names associated 
with the resultant cover type classes. 

The Impact on the project of this action Is to reduce the efficiency 
of the sampling In terms of productivity estimation In two ways. First, within 
and between P3U variance Is Increased, thereby Increasing the sample size required 
to produce a given level of sampling error. Second, the number of PSUs having 
a low number of pixels In the class of Interest Is Increased relative to that 
expected using a plurality rule. This In turn lowers the probability of obtaining 
the desired number of photo plots In .that class using a straight line flight path. 

To quantify this Impact, a detailed study would need to be made. The 
reconinended analyses to evaluate the magnitude of this efficiency reduction are 
discussed below. The first would Involve recomputing required sample sizes and 
resulting costs when the within and between PSU variances obtained from the ESL 
procedure are used. The relative cost d\^fference at a fixed sampling error 
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reQuI rewent %^otf1d thus be available. In addition* the decrease In estimate 
precision would be determined when cost (a function of the number of sample units 
actually measured) is fixed at the UCB recommended levels. The second analysis 
would be designed to determine the expected Increase In sample size necessary 
to obtain the required number of photo plots per class. 


I 
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SF5/79-241 


Memo for* Report 


rnoM, SF5/Kenneth J. Hancock, 

Technical Monitor, NASA/BLM APT 



INITIATOR irs'i. 

SF5/KJHancock ; tl m; 1 0/1 0/79 ; 4735 ' 8 


SF5/0.G. Smith 

Arizona State Of fIce/G. Ramey 
BL^7DSC/E.Work 
BLM/Az. Strip Dist. /K. Moore 
ESL/M.GIaldInl 


SION ATORE 


Kenneth^^ ^^cock 


NASA/BLM APT Phase II Status Review No. 3 


DATE: 

LOCATION: 

ATTENDEES: 


September 17, 1979 
St. George, Utah 

George Ramey, BLM/Arizona State Office 

Ed Work, BLM/DSC 

Ken Moore, BLM/Arizona 

O^ayne Sykes, BLM/Arizona 

L. D. Walker, BLM/Arizona 

Cub Wolfe, BLM/Arizona 

Bob Davis, BLM/Arizona 

Mike Glaldinl, ESL 

Ken Hancock, NASA/0 SC 


DISCUSSION: 


Ken Hancock reviewed the Action Items from the previous review. No comments 
were made on the actions taken; therefore, all Items were considered closed. 
Dwayne Sykes will be transferring to BLM/Nevada In October. Actions are 
being taken to have him attend the November Data Analysis Workshop and the 
January 1980 Phase II Final Review. Mike Glaldinl handed out the July-August 
1979 bimonthly report and reported th*t the draft sections of the Final Report 
are In typing. and will be In the mall shortly. 

The project status was reported by ESL following the enclosed agenda and Its 
enclosures. 

1. Photo interpretation Procedures and Progress. 

The PI work on the large scale ground truth photography Is 25% complete and 
should be completed by the end of October. Range plots are being done at. a 
rate of 5 flight lines per day, woodland and forest plots at 3 1/2 per day. 

The forms developed for doing the PI are enclosed. The Phase II PI Form is 
used for all plots. The Tree Measurement Form Is also completed for all 
woodland and forest plots. The forms are generally self explanatory; however, 
several of the entries are further 'explained. 


ISC Form 11 B 0 (No* Ion 76 ) 


INCREASED FRODUCTt VITY - LOWER COST 
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PI Form 

6-9 Scale - The scale of plots ranged from 1:500 to 1:2000 
with estirrated average of 1:1200. Nominal scale was to 
be 1:750 but there Is no PI problem with the smaller 

scales. 

10 Template - There are 9 templates for the varying scales. 

The templates are marked with the rectangle area to be 
Interpreted. 

12-13 Homogeneity Index - The Index can be determined using the 
codes. The purpose of the Index Is to give an Indication 
of how geometric misregistration may affect accuracies of 
the cover class. The code reflects the number of cover 
classes within the plot and the additional cover classes 
Identified within a 75 meter radius of the plot center. 

Thus, the more new classes located within the 75 meter 
radius, the more misregistration will affect the 
classification. The wide-angle photos are used for the 
75 meter radius tally. 

Tree Measurement Form 

10 Template - This Is a different template with a 150' transedt 
drawn In two 75' representative lengths parallel to the 
direction of flight and to be positioned on the left-hand 
photo. The upper edge of the lines Is used to count trees 
and P/J that Interact the transect. 

18-21 Crown Diameter - Diameter readings are made at the photo 
scale to the nearest .01". 

22-23 Height - Tree and P/J heights are estimated to the nearest 
5' and are true height estimates. Parallax bar measurement 
will be made on selected plots to check the Interpreters 
estimates. 

2. Ground Plot Selection Procedures and Results 

All plots were bln sorted Into the initial 27 summary categories. 

Similarity of some categories, i.e., 9,12 and 27; 10 and 13; and 17 and 18, 
allowed grouping of these with a resultant of 23 bins. The exact plots 
to ground visit were then determined by random selection For example, 
bin 1 category had 159 plots and the planning model said 9 of these should 
be visited for productivity estimation. By taking the random number selected 
and counting down through the plots, the exact flight line and plot on that 
line was identified to be visited.. This was the primary plot to be used In 
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the Planninj) Model for productivity and for class descriptions. The plots 
were designated for class descriptions and verification purpose only. 

The secondary plots were selected on the same flight line as a primarv plot 
for field data collection efficiency. There were a total of 181 plots to 
ground visit; 136 for woodlands; and 29 for forest. Two of the forest plots 
were not visited as they did not h&ve trees. ESL had not received the final 
word from RRI, but they had Indicated field work should have been completed by 
September 14. RRI Is to deliver all data to ESL by October 1. 

As an added feature RRI has agreed to provide Instances where they 
encountered difficulties or problems In Implementing the BLM SVIM field 
methods while doing the project work. RRI has previous experience using 
the SVIM procedures. 

3. Data Analysis Workshop 

The workshop Is now scheduled for four days, November 13-16. 1979 at ESL. 

Joel Dye. ESL will be responsible for the workshop preparation, agenda, 
and hands-on portion of the training. Jim Nichols will be heavily Involved 
In the lectures. 

Action No. 1 - An Agenda will be prepared by ESL by October 12. Attendance 
win be; 4-b from BLM/DSC; 3-4 from BLMMrIzona Strip District; 1 from 
BLM/ Arizona State Office; 1 from BLM/Nevada; and 1 from NASA/ JSC. The 
attendance, by name, will be provided to ESL by October 31. 

4. Output Products 

ESL presented some slides showing results of the new DMA algorithm for 
aggregating cover categories Into 10 acre mlnimums. The results show a bias 
In the horizontal direction; however, results are superior to the original 
RECLAS algorithm. ESL Is studing this horizontal bias. 

The aggregations were done by ESL to prove the algorithm could be used 
to aggregate an area as large as the Arizona Test Site. This algorithm will 
used In the output products for Phase II. Advantages of the algorithm are; 
(1) different mlnimums can be established for each class; (2) classes can 
be Interactively changed/added/ dele ted If desired; and (3) classes can be 
outlined In polygons to produce a CCT for plotting polygons plot maps. Things 
needed to Improve the algorithm are; (1) ellmlndte horizontal bias; (2) link 
the polygon plot capability to a potter; and (3) develop a smoothing algorithm 
for the polygon plot. 

The present 27 summary classes will be further grouped Into about n1n6 
classes for the final maps. These classes will be determined during the 
November workshop. Statistical data. I.e.. tabulations will be based on 
the final 10 acre aggregated classes. 
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Action No. 2 - BLM will determine what ancillary data to have Imbedded In 
the finaV maps. (Examples are roads and feature names.) BLM will send a ^ 
letter to NASA/JSC, info ESL, listing the type data desired by September 21, 

1979. ESL will check with Sel scorn on how tliese data are to be provided by BLM. 

As things are presently scheduled proofs of the map side of the output pro- 
ducts from Selscom Delta should be ready for review by December 1, 1979. 

Action No. 3 - A date will be established by ESL to have BLM, JSC and ESL 
review and approve the proofs In Houston. The tabulated data for the backside 
of the maps should be ready for review by January 10, 1980. 

6. Concluding Remarks 

A. Schedules 

Complete PI work-range and woodlands October 15; forest November 1, 1979. 

Production estImatlons-December 31, 1979. 

Final Draft, Final Report-January 27, 1980. 

B. Final Phase II Project Review 

The review was tentatively set for January 30 - February 1, 1980, at 
the BLM State Office In Phoenix. 

Action No. 4 - George Ramey BLM/ Arizona State Office, will make arrangements 
for the review in Phoenix. 

Action No. 5 - BLM/DSC will determine the possibility of Including the 
BLM/ Alaska evaYuation of Phase I products and the results of the BLM/EDC 
work In the Arizona Test Site classification as a part of the Phase II Review. 

Action No. 6 - BLM/DSC will prepare a preliminary agenda for the review. 

Action No. 7 - NASA/JSC will assure all matters pertaining to the review are 
cleared up by December 31, 1979, to provide time to Invite outside participation. 


$ 
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MEMORANDUM 


Lyndon B Johnson Spsce Center 


fVIASA 


DATE 

December 6, 1979 


INITIATOn 


TO. Memo for Record 


SF5/KJHancock;t1m; 12-3-79; 4735 I 4, 


SF5/0.G, Smith 

BLM/Az. State 0ff1ce/6. Ramey 
BUVDSC/W. Bonner, E. Work 
BLii/Az. Strip District/L.D. Walker 
ESL/M. Gialdini . 


rnoMi SF 5/ Kenneth J. Hancock, 

Technical Monitor, NASA/BLM APT 


Phase II Project Status Review No. 4 and Data Analysis Workshop 



DATE; 


Novetrber 13-16, 1979 


LOCATION; ESL Inc., Sunnyvale CA 

ATTENDEES; Georce Ramey, BLM/Arizona State Office 
Ed Work, BLM/DSC 
Laura Hall, BLM/DSC 
Bill DiPaolo, BLM/DSC 
Paul Cuplin, BLM/DSC 
Jack Chugg, BLM/DSC 

L.D, Walker, BLM/Arizona Strip District 
Cub Wolfe, BLM/Arizona Strip District 
Bob Davis, BLM/Arizona Strip District 
Ken Hancock, NASA/JSC 


PROJECT STATUS PEVIEW 

The status review was presented by Mike Gialdini following the enclosed agenda 
(Enclosure 1). Pertinent facts that may provide a reference to Landsat data 
processing, sample selection and output products are listed below for your 
information. 

(1) Landsat Data Processing 

- The 1978 LSP wide angle photos were used for PI and class descriptions 
and clustering of Landsat pixels represented by the LSP's resulted in 
87 clusters that were subsequently grouped into 26 summary classes. 

- Four ISU's (512 x 512 pixels) were selected within the project area 
for testing these clusters and/or adding additional training as needed. 

- Elevation data provided by BLM/Arizoiia was introduced to eliminate 
high and low desert confusion 
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- Introduction of elevation data was limited on the west by the 114® , 

meridian because of a mismatch of the DMA DTD tapes. This is a very 
small portion of the project area. 

- Introduction of the elevation data resulted in 117 clusters grouped 
into 27 summary classes. 


(2) Sample Selection for 1979 LSP 

- Method of sample selection: Probability Proportional to Area for 
Woodland. Equal Probability for Forest and Range. 

- PSU's - 200 LSP flight lines with 15 plots per flight line: Woodland 
45; Range-108; Forest-47. 

- Ground Data Collection-181 plots (2 selecteJ on each flight line): 
Woodland-16; Range-136; Forest-29 (2 did not have forest and were not 
visited tut used as volume 0). 

-> The LSP flight lines were bin sorted into the 27 summary classes. 


(3) Output Products - 4 total 

- 1:250,000 - Classification of entire project area. 

- 1:63,360 - Area B, Forest, 

- 1:126,720 - Range allotments within outline of project area. 

- 1:126,720 - Woodland allotments with neat line showing only portion 
of project area. 

- Products will be oriented to UTM Grid North. The maps will have a 
double arrow showing UTM Grid North (GN) and True North (TN). 

- At this time the schedule for delivery of the map products was January 
25, 1980. (See later developments in the Workshop part of this report). 

After completion of the Status Review, Ken Hancock covered the action items 
from the September 17, 1979 Status Review Nc. 3. Refer to my trip report for 
details of each action item. Status of Actions follows: 

Action No. 1- complete and closed out. 

Action No. 2- BLM is preparing the overlays to provide Sei scorn Delta 
the ancillary data. 

Action No. 3- Review of the map proofs was estiblished for December 
17, 19791 Again see workshop part of report for changes. 


4-33 


3 


Action No. 4 - George Ramey Is working on arrangements for the Phoenix 
review In January 1^80. 

Action No . 5 - The meeting BUI Bonner was to attend In Alaska to 
determine If BLfl/^laska would participate In the review was delayed until 
December. The action Is still open. 

Action No. 6 and 7 - still open 


DATA ANALYSIS W ORKSHOP 

The workshop was planned and presented by Joel Dye with assistance from Mike 
Glaldinl, Dennis Noren and Jim Nichols. The agenda for the Workshop Is 
enclosed (Enclosure 2). The Workshop was primarily concerned with data mani- 
pulation and analysis for determination of production estimations for range, 
forest and woodlands. A good portion of the time was involved In working 
with project data to determine class descriptions and summary classes based 
on percent cover estimates (ANOVA tables) for the 1979 LSP. This also 
Involved hands-on computer time for visual reference of class to class associ- 
ation assisted by the field knowledge of the Arizona people. 

It became fairly obvious that the Initial class descriptions assigning the 117 
clusters Into 27 summary classes were not satisfactory. An "all-nighter" was 
put In Thursday night reverting to the 117 computer clusters and using the 
1979 LSP PI ANOVA data for class identification. Twenty percent of the 1979 
LSP plots (in clusters containing more than 30 plots) were withheld as verifi- 
cation plots. See enclosure 3 for a single sheet summary of the major ground 
cover species by percent coverage. Using this, a species composition list was 
compiled for each of the 117 clusters. This list was then matched with the 
classification framework to tie names to clusters and to group them Into summary 
classes. Enclosure 4 is the preliminary grouping of the clusters Into level 3 
of the framework. Clusters forming each class ere listed. Including agricul- 
ture, water and barren, there were seven level 1 categories representing fifteen 
level 3 classes. These could be represented on the maps by ten basic colors 
with shades of the basic colors representing the other classes. 

At this point (Friday afternoon) a call was received from Bill Bonner. His 
concern was the output of a level 3 map through the APT based on Landsat data 
analysis. The EDC product displayed level 2 classlflcatlun. The difference 
here may be that the APT work In sample selection and PI for the specified 
allotments and areas were based on level 3 classification. By using the ANOVA 
tables of percent cover In concert with the classification framevvork, It was 
easy to place clusters with sufficient (usually 3 or more) photo plots In a 
level 3 category. In fact using the ANOVA tables, the framework and the field 
knowledge of the Arizona personnel It was difficuly to Include a cluster In more 
than one level 3 category. Before this exercise there was concern, by others 
as well as myself, as to feasibility of grouping the clusters and maintaining 
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valid statistics. However, and I present two "1fs“ here, IF the framework Is , 
to be the only basis for class descriptions and the AN0V)f data for the clusters 
Is to be used as a basis for describing the clusters, then It seems there is 
little doubt that a level 3 map with accompying statistics Is a creditable output 
product. Please rote this is my opinion and not necessarily the opinion of all 
the Workshop attendees. 

BLM/DSC requested that further consideration on the summary classes for the 
output product be delayed until a concensus of opinion within BLM could be 
determined. The delay was agreed to with the realization that output of the 
products would be delayed and that a proof product would not be available for 
review and approval until after the first of the year. The BLM action on the 
framework classification level was to be comple'*.ed within a week with word 
relayed to ESL fo» preparation of the classified CCT's for output product 
generation. This action was to be taken by BLM/DSC since I was to be on leave 
past the date of the action. Action has now beun set by BLM for the week of 
December 10, 1979. 

As a result of the telecon from Bill Bonner the requirements to determine the 
final summary classes, assign colors to the classes and prepare menus for each 
class were not completed. It will be necessary for both BLM/DSC and BLM/Arizona 
to return to ESL after resolution of the classification level issue to accomplish 
these tasks. 


Action Items 


Action No. 1 The BLM people had not reviewed drafts of the Final Report 
Vol. I, Section 1.6, and Vol . II, Section 2. 1.4.1 - 2. 1.4. 3. BLM will review 
and forward consents to NASA/JSC by November 27, 1979. This will be combined 
with JSC comments and sent to ESL. 

Action No, 2 BLM provided a final copy of the Framework classification. 
Ken Hancock wifi amend contract to include this framework. It is the framework 
being used by ESL. 

Action No. 3 Several items not on the EDC maps were to be considered by 
BLM/DSC for Inclusion on the APT maps: 1) Total acreage of maps; 2) Hierarchical 

number on the menus as well as on the Legend; 3) UTM Grid North (GN) arrow and 
True North (TN) arrow. BLM will notify NASA/JSC of their decision on these items. 

Action No. 4 BLM/DSC will determine the framework classification level 
at which they desire the maps to be prepared by November 27, 1979, rescheduled 
for week of December 10, 1979. 

Action No. 5 In Initial discussions on Allotment 4811, BLM required only 
the northern parcel of the three separate parts for range production. A question 
arose on the possibility of including both the northern and southern parcels. If 
this were done at this time, only average production and statistics for the two 
parcels could be provided by ESL within budget guidelines. The BLM decision was 
to Include only the northern parcel. Action complete. 


4-35 


AGENDA 


NASA/BLM APT PHASE 1 1 
STATUS REVIEW 
NOVEMBER 13, 1979 
SUNNYVALE, CALIFORNIA 

TIME 

SIGN* IN AND PHOTOS 8:30 AM 

SECURITY BRIEFING 9:00 AM 

OVERVIEW PRO JECT-TO- DATE 9:30 AM 

COFFEE BREAK 10:00 AM 

OUTPUT PRODUCTS DISCUSSION 10:15 AM 

PROJECT COMPLETION TIMELINE 11:00 AM 

CONCLUDING REMARKS 11:30 - 
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AGENDA 
DATA ANALYSIS WORKSHOP 
13-16 November 1979 


Tuesday » 13 November 

1. Photo Interpretation Review 

Procedures used in photo interpretation 

Attributes being measured/estimated 

- Relate these attributes to those measured 
on the ground. 

2. Stat Review 

Review basic statistical terminology and concepts; 

- Mean 

/ - Standard deviation 

- Coefficient of variation 

- Standard error of the estimate 

- Confidence bounds 

- Analysis of variance 

- Regression analysis 

- Contingency analysis 

- Correlation coefficient 

- Simple random sampling 

- Systematic sampling 

- Multistage sampling 

- Multiphase sampling 

. - Sampling proportional to size • 

Present the basic framev»ork for connecv.ing these 
concepts into an estimator. 
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Wednesday, 14 November 

3* Present the use of ANOVA and contingency analysis 
‘7or generating class descriptions. 

Sources of data: 

Photo interpretation 
DTD 

Landsat classification 
Verification procedure 


4 . Hands on experience working with the data 

Percent cover estimates class description 
menu 

DTE • Landsat classification contingency table 
DTJ menu 

I 

Review of actual class description results (% cover) 


5. Evaluation of p eliminary aggregations of computer 
classes and generation of new aggregations (as 
necessary) based on class description results with 
the use of the IDIMS color display (Part 1 - Range) . 


Thursday » 15 November 
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€. Present the use of photo/ground regression in the 
estiiration procedure. 


7. Review the impact of the correlation coefficient on 
sample size (using actual data if available) required 
to reach desired accuracy. 


8. Evaluation of preliminary aggregations (Part 2 
woodland and forest) 


✓ 
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11 . 


16 November 
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Estimation procedures for range resources 

Review range production estimators 

Intuitive explanation of the production 
estimation 

Review the quantities to be estimated and 
accuracy "specifications" 


Estimation procedures for forest and woodland 
resources 

Review forest and woodland production estimators 


Wrap-up and review 

Need to haye color selection and names for 
each class to be cispla>ed on the final output 
products 
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MEMORANDUM 


HircN 


5t5/80-132 


June 5, 1980 


Lyndon B. Johnson Spaeo Contor rVIASA 


INITIATOn ICNCC 

SF5/KJKancock:cni9:6/4/80:2204 6 , 


▼o< SA/D1 rector of Space end Life Sciences 
THRU: SF/Ch1ef( Earth Observations Division 

rnoM. SF5/NASA/BLM APT Project Manager 


•uoji nASA/BLM apt Phase II Arizona, Final Review 



Kenneth or Hancock 


DATE: 


Nay 28-30, 1980 


r. 

LOCATION : Denver Service Center, Denver, Colorado 

PURPOSE : . To conduct Phase II Final Review of Accomplishments and Results 

AHENDEES : See Enclosure 1 

DISCUSSION : 

Meetings were held on the afternoon of May 28 and morning of May 29 with BLM/SSD 
and the contractor, ESL, Inc., to discuss the proposed agenda and presentations 
(Enclosure 2). 

Copies of the presentations by Mike Glaldinl and Jim Nichols are enclosed 
(Enclosure 3 and 4). The presentations were followed by open discussions. 

These discussions were very fruitful In that BLM personnel from other 
disciplines were made more aware of the capabilities that were developed 
and made available to the BLM Branch of Remote Sensing as a direct result of 
the APT. Output products and associated statistics were presented by Mike 
Glaldinl and Brian Fine. This was the first opportunity to review the 
products made by Sei scorn Delta. Several minor errors were found In the 
ancillary printed data. Brian Fine retained the products to have the 
discrepancies corrected prior to delivery. 

The Friday morning presentations were conducted as round table discussions 
with ^ood participation by all attendees. Bill Bonner reported that, as a 
preliminary estimate from the field evaluation work conducted In the project 
area earlier In May, accuracies of the digital classification work were better 
than 75X. In comparison, an evaluation of conventional ground cover data 
being used by BLM/Arizona for a URA (Unit Resource Analysis) task In the 
jprxtject area Indicated a 65X accuracy. This evaluation, conducted by BLM/SSD, 
used large scale photography accomplished as a part of the APT as a basis for 
ground truth data. Previously, accuracy estimates had not been conducted on 
the ground cover data. Thus, the quality of the data was Improved with 
associated accuracy estimates through use of Landsat analysis. 
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George Ramey* Arizona State Office* discussed the value that BLM Arizona 
could realize in the application of Landsat digital processing to their 
existing procedures. His views are well presented by the correspondence 
he has wrUten In support of the technology (Enclosure 5). He then pre- 
sented a list of priority tasks using Landsat data as an added capability 
that are being Included In the BLM Arizona FY81 budget (Enclosure 6). The 
BLM/Branch of Remote Sensing acknowledged the severe strain that approval 
of the total package would place on their computer facility; however* It 
was granted that this type of situation far exceeds the possibility of 
the BLM State and District Offices not accepting the technology as a viable 
and useful source of data. 

George Ramey made several predictive estimates of overall savings that may 
be realized by taking advantage of the techniques available through Landsat 
digital processing. He considered that costs of soils surveys* especially 
In arid, sparce vegetation areas* could show a 30-50% savings. The net 
savings on vegetation Inventories was estimated at 20-40%. Please note 
that these are separate tasks and the estimated savings are not directly 
additive fur overall savings. The primary problem he envisioned was the 
training and "educating" BLM people to use the technology, e.g.* training 
In sampling techniques* data utilization and data analysis. 

Ken Moore then discussed several applications of remote sensing analysis 
In his Immediate area of concern. 

1. Sagebrush Treatment Areas - The output map product provided a 
general Idea of the extent and location of sagebrush. Knowing this, he 
can Introduce additional parameters, e.g., topographic Information, 
accessibility, density, etc., and pinpoint specific areas of Interest 
using Information already stored In the computer or additional parameters 
that could be digitized from existing file data. 

2. Controlled Burns - The blackbrush and sagebrush areais most suitable 
for clearing through burning can be more precisely Identified in both extent 
and location. Further, through use of the digitized ground truth and large 
scale photo Interpretation data, areas with a high percentage of understory 
grasses for carrying burns can be extracted* thus aiding In clearing large 
areas. These cleared areas are then seeded for better pasture leases. 

3. Woodland Cutting of Pinyon Pine and Juniper- As with Item 2 above, 
the pinyon-juniper areas can be identified and through further specification 
of parameters the density can be determined. Areas with 80-90% cover could 
be blocked out for thinning and the wood sold for fence posts and cord wood. 
Within these thinned areas, grasses will grow more readily. After a season 
or so these areas would be burned as covered under Item 2 and seeded for 
better pasture. 

I would like to note here that It was self-admitted by both George Ramey and 
Ken Moore that they were rather dubious of the results that would come out of 
the project and the use of Landsat digital analysis. Both are now firmly 
convinced that Landsat will provide BLM additional capability and recognize 
that Landsat Is not a panacea but another very versatile tool to assist In 
accomplishing their job. 


4-45 


OF POOR QOAl-l^ 


3 

Friday afternoon, Lorin Schwartz, Chief, Branch of Remote Sensing, arranged 
a demonstration on their minicomputer system. The Arizona project data were , 
used and the demonstration was very Informative showing the versatility of 
manipulation of infor^mtion files stored in the computer. 

Following the demonstration, meetings were held with BLM/SSD to discuss 
arranging a general workshop for invited agencies tt cover the overall APT 
accomplishments and the resulting value to the BLM. The workshop will be an 
excellent means for demonstrating the value of the NASA APT/ASVT programs to 
user agencies. The following actions were established. 

1. Preliminary date of the workshop: October 8-9, 1980 

2. Location* Denver, Colorado, so the BLM computer system can be 

used for real time demonstration. 

3. Invitations to; BLM Washington Office, NASA Headquarters, 

USFS, USP&W, SCS, selected BLM State and 
District Offices, etc. 

I 

4. Bill Bonner will complete a proposed agenda from our preliminary 
discussions. 

6. Ken Hancock will submit an Action Document for ESL to assist in 
conducting the Workshop as a task under the Phase III contract. 

Overall, I considered the Phase II Final Review as a successful culmination of 
a very rewarding and productive project. The success can be directly attributed 
to the cooperation and determination of the people involved from both BLM and ESL. 

My special appreciation for their part goes to Bill Bonner and Mike Gialdini. 


a 
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NASA ESL ARIZONA CONTRACT REVIEW ON ASVT PROJECT 


NAME * 

Lorin Schwartz 
Kan Hancock 
Mika Gialdini 
Jin Nichols 
Kan Hoora 
Paul Cuplin 
Wallaca Crlsco 
Cub Hoi fa 
Gaorge Ramey 
Carolyn A. Clark 
Jimmy R. Bell 
Ed Work 
Hike Garralt 
Gary C. Lucich 
Ronnie D. Clark 
Kan Andreaen 
Bill Bonner 
Ralph Marker 
Bob Dannen 
Bill Williams 
Scott H^Pharson 
Harb Inskaap 
Bryan Pina 


QBGAMIZAIIQH 

BLM Branch of Ranota Sensing 

NASA/JSC 

ESL, Inc. 

Resource Inventory Services 
BLM Arizona Strip 
BLM. DSC 
BLM, DSC (D-»<10) 

BLM Arizona Strip 
BLM ASO 

Lockheed/EMSCO - Houston 
USDA/JSC Houston, Texas 
BLM/DSC - Branch of Remote Sensing 
BLM - SSD 

BLM - SVIM Team - DSC 

RLM - Res. Inv. Systems - DSC 

BLM - SSD 

BLM - SSD 

ELM - SSD 

BLM - SSD 

BLM - RIS- DSC 

BLM - Data Base 

BLM - Data Opar ations 

Saiscoffl Delta, Houston, TX 
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0.\jC;NAL page is WASA/BLM apt phase !I ARIZONA REVIEW 
Of POOR QUALITY 

my 29-30. 1980 
Otnvtr Strvict Ctnttr 

I 

i 

TOURSDAY AFTERNOON. May 29 


1:00 - 1:10 

tftlcomt & Introductions 

Ralph Marker. BLM/DSC 



Kan Hancock. NASA/ JSC 

1:10 - 1:20 

Arizona Project OvervltM 

Mike Glaldinl. ESL 

1:20 - 1:50 

Landsat Data Processing 

Mike Glaldinl. ESL 

1:50 - 2:20 

Multistage Sampling 

Jin Nichols 



Resource Inventory Svcs 

2:20 - 2:35 

BREAK 


2:35 - 2:55 

Data Collection 

Mike Glaldinl. ESL 

2:55 - 3:15 

Productivity Estimation 

Mike Glaldinl. ESL 

3:15 • 3:35 

Output Products 

Mike Glaldinl. ESL 

3:35 - 3:50 

BREAK 


3:50 - 4:10 

Map Products - Sel scorn Delta 

Brian Fine 



Selscorr Delta 

4:10 - 5:00 

General Discussion 



ORIGINAL PAGE IS 
OF POOR QUALITY 


FRIDAY MORNING 

. May 30 


8:00 - 8:30 * 

Revltw of AFT 

8111 Bonner, BLM/DSC 

8:30 - 9:30 

i 

Operational Remote Sensing In Arizona 

George Ramey, BLM/ASO 

9:30 - 9:45 

BREAK 


9:45 - 10:45 

Arizona Strip District Use of Products 

Ken Moore, BLM, ASD 

10:45 - 11:30 

Reconmendatlonf; & Discussion 

George Ramey, BLM/ ASD 

FRIDAY AFTERNOON. May 30 


1:00 

Branch of Remote Sensing 

Lorin Schwartz, BLM/DSC 


BRIEFING AND TOUR 
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NASA BLM APT PHASE XI 
I PROJECT OVERVIEW 


• OBJECTIVES 

DEMONSTRATE INTEGRATION OF REMOTE SENSING 
TECHNOLOGY WITH EXISTING TECHNIQUES TO 
PRODUCE J A VEGETATION TYPE MAP AND ESTIMATES 
OF VEGETATION PRODUCTIVITY. 

TRANSFER OF THE TECHNOLOGY TO BLM PERSONNEL 
TO PROMOTE THE IMPLEMENTATION AND UTILIZATION 
OF THE PROCEDURES AND TECHNIQUES WITHIN THE 
BLM OPERATIONS FRAMEWORK. 


• APPROACH 

TECHNOLOGY DEMONSTRATION 

INTEGRATE LANDSAT, LARGE-SCALE AERIAL 
PHOTOGRAPHY AND GROUND DATA WITfllN 
APPROPRIATE SAMPLING SCHEME TO MEET 
OBJECTIVES. 

TECHNOLOGY TRANSFER 

"HANDS-ON” WORKSHOPS TO PROVIDE 
EXPOSURE TO TECHNIQUES USING p'ROJECT 
DATA. 
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PROJECT ELEMENTS 


• LRND8AT PROCESSING 

• MULTISTAGE PROCESSING 

• DATA COLLECTION 

• PRODUCTIVITY ESTIMATION 

• OUTPUT PRODUCTS 
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CLASS ZFXCATION 


9 


• SOURCE DATA 

SCENE ID 2947-17074, 26 AUGUST 1977 

• TECHNIQUE 

SUPERVISED - UNSUPERVISED 

• RESULTS 

83 INITIAL RAW CLASSES 


CLASS DESCRIPTIONS 


• PRELIMINARY 

SPECTRAL CONFUSIONS NOTED BETWEEN 
ENVIRONMENTAL TYPES 


• FINAL 


- 117 DETAILED CLASSES 

- AGGREGATED INTO 27 SUMMARY CLASSES 
FOR SAMPLING 

- 27 SUMMARY CLASSES DESCRIBED BASED ON 
ANOVA PERFORMED ON 1978 BLM LARGE-SCALE 
AERIAL PHOTOGRAPHY 
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DXGITZZZNG 


• CONTROL POZNT NETWORK 

SCENE REGXSTR^.TZON 
MAP OVERLAY 7(£GXSTRATZON 

• ADMINISTRATZVE ZNFORNATZON 

PROJECT AREA 
ALLOTMENTS AND PASTURES 

• ENVIRONMENTAL ZNFORMATION 

ELEVATIONAL ZONES 

• SAMPLE POINT DATA 

1978 LSP STRIP COVERAGE 
1978 LSP PHOTO PLOT LOCATIONS 
- 1979 LSP PHOTO PLOT LOCATIONS 


DIGITAL TERRAIN DATA 


• MOSAIC or ADJOINING BLOCKS 

• TOPOGRAPHIC DESCRIPTION OF VEGETATION 
CATEGORIES 
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PLOT CONFIGURATIONS 


original page 18 
OF POOR QUALITY 




RANGE 



GROUND PLOT 



• 5 TRANSECTS 

• 40 POINTS/ 
TRANSECT 

♦ (COMPOSITION) 

48.75* ^ POINTS/TRANSECT 

* WEIGHT AND 
CHARACTERI ZATION ) 
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PLOT CONFIGURATIONS 


FOREST * WOODTJWD 


PHOTO PLOT 



•2-75* TRANSECTS 
IN STEREO OVERLAP 
OF PHOTO PLOT 


GROUND PLOT 



• 2 TRANSECTS MATCHING 
THOSE ON PHOTOS USED 
IN LOCATING PLOT ON 
GROUND 
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1PLE SELECTIOM RESULTS 


ORIGINAL PAGZ 18 
OF POOR QUALITY 
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SAMPLE SUMMARY 


PSUs - 200 FLI6HTLINES OF 15 PLOTS EACH 

WOODLAND • ^S 
FOREST - A7 
RANGE - m 

200 


GROUND - 181 GROUNDPLOTS TO BE VISITED 

WOODLAND - 16 
FOREST - 27* 

RANGE - m 

179 


•NOTE: TWO SELECTED FOREST GROUND PLOTS DID NOT HAVE ANY 
TREES; THEREFORE THEY WERE NOT VISITED. 
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DATA COLLECTION 


• LARGE-SCALE PHOTOGRAPHY 

ACQUISITION 

INTERPRETATION 

- PRELIMINARY "BIN-SORT" FOR 
GROUND PLOT SELECTION 

- RANGE, WOODLAND AND FOREST 
DETAILED PI 


• GROUND PLOTS 
RANGE 

WOODLAND AND FOREST 
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PRODUCTIVITy ESTIMATION 


j 


• RANGE 

POUNDS PER ACRE (Kgg/Ha) OF FORAGE AVAILABLE 
FOR LIVESTOCK 

- BY LANDSAT STRATA 

- BY PASTURE AND ALLOTMENT 


• WOODLAND 

CUBIC FEET PER ACRE (CUBIC METSRS PER HECTARE) 
OF JUNIPER AND PINYON 

- BY ALLOTMENT 


• FOREST 

BOARD FEET PER ACRE OF PONDEROSA PINE 


BY STAND 


OUTPUT PRODUCTS 


r 




• FINAL REPORT 

VOLUME I «• EXECUTIVE SUMMARY 

VOLUME II - TECHNOLOGY DEMONSTRATION 

VOLUME III - TECHNOLOGY TRANSFER 

• MAP PRODUCTS 

RANGELAND SUITABILITY 
POTENTIAL RANGELAND SUITABILITY 
SAGEBRUSH TREATMENT AREAS 
FIRE «• FLASH FUELS 

• TABULAR SUMMARIES 
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RAW6E FORftGE ESTimiES BY ^LOTHEMT 
PALATABLE SPECIES OWLY - CURRENT AMOUNTS AVAILABLE OR UNAVAILABLE 































range forage ESTIWTES AILOTMEKT 

PALATABLE SPECIES OflY - AHOUITfS AVAILA^E ANO PROJECTED FOR FULL LiTILIZATIOIf 
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NUMBERS IN PARENTHESES ARE 80% CONFIDENCE INTERVALS 
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NUMBERS IN PARENTHESES ARE SOS CONFIDENCE INTERVALS 


PONDEROSA PINE (STRATA P.0, 21 & 22) 
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NUMBERS IN PARENTHESES ARE 80% CONFIDENCE INTERVALS 


L’AGE IS 

qmivn 

COLOR CODES - NASA/BLM APT 
VEGETATION CLASSIFICATIONS 


LEVEL 2 - Vegetation Classification - Arizona Test Site 


Veqetaflon Type 

Framework 

Classification 

Color 

Computer 

Class 

AG 

1- 

BLACK 

1 

CONIFEROUS FOREST 

21 

DKGREEN 

2 

EVERGREEN WOODLAND 

31 

BROWN 

3 

DECIDUOUS WOODLAND 

32 

AQUA 

4 

MOHAVE DESERT SHRUB 

41 

RED 

5 

GREAT BASIN DESERT SHRUB 

42 

ORANGE 

6 

MOUNTAIN SHRUB 

43 

PURPLE 

7 

PLAINS ‘GRASSLAND 

51 

YELLOW 

8 

BARREN LAND 

6** 

GREY 

9 

WATER 

7- 

MEDBLUE 

10 


LEVEL 3 " Vegetation Classification - Arizona Test Site 


AG 

1- 

BLACK 

1 

PONDEROSA PINE FOREST 

211 

DKGREEN 

2 

PINYON-OUNIPER WOODLAND 

311 

BROWN 

3 

RIPARIAN WOODLAND 

322 

AQUA 

4 

UPLAND DESERT SHRUB 

412 

RED 

5 

GREAT BASIN SAGEBRUSH 

421 

ORANGE 

6 

BLACKBRUSH 

423 

LTRED 

7 

OTHER TALL SHRUB 

424 

TAN 

8 

HALF SHRUB 

425 

SAND 

9 

OAKBRUSH 

432 

VIOLET 

10 

OTHER MOUNTAIN SHRUB 

433 

PURPLE 

n 

PERENNIAL GRASSLAND 

511 

YELLOW 

12 

BARREN UND 

6— 

GREY 

13 

WATER 

7 ». 

MEDBLUE 

14 


♦ VERIFIED BY SEPARATE ANOVA 
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4 


f 

(. 


prif.?: IS 

: QUALITY, 


VEGETATION DESCRIPTION 


COMPARISON: SUMMARY CLASS 2 

4 

* 

I 


% COVER BY TYPE 

INITIAL VERIFICATION 

DESCRIPTION DESCRIPTION 


VEGETATION COVER TYPE 

MEAN 

STD. ERROR 

MEAN 

STD. ERROR 

PONDEROSA PINE 

26.1 

1.8 

20.6 

2.7 

PINYON PINE 

4.3 

.7 

5.3 

1.6 

JUNIPER 

9.0 

.9 

10.3 

1.8 

OTHER TREE 

2.0 

.3 

1.8 

.3 

BIG SAGEBRUSH 

3.1 

.6 

2.9 

1.1 

OTHER SHRUB 

1.8 

.3 

2.3 

.6 

GAMBELS OAK 

12.4 

1.2 

13.1 

2.2 

TURB. OAK 

.8 

.2 

1.2 

.7 

OTHER MTN SHRUB 

3.3 

.7 

5.2 

1.9 

PERENNIALS 

0 

0 

0 

0 

ANNUALS 

2.4 

.8 

1.6 

.7 

BARREN (ROCKY) 

6.4 

1.1 

3.6 

1.4 

BARREN (SANDY) 

27.2 

1.3 

31.4 

2.4 

WATER 

.1 

.1 

0 

0 

SHADOW/UNINTERP . 

i.l 

.8 

0 

0 

TOTALS: 

100% 


99.3% 




-14 SUMMARY CLASSES DESCRIBED BY ANOVA ON 80% OF 
PHOTO SAMPLES 

- 7 SUMMARY C7ASSES VERIFIED BY ANOVA ON REMAINING 20% 
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PRELIMINARY COSTS SUMMARY 



TOTAL ESL 

MAPPING 

ESTIMATION 

ADDITIONAL 

TASK 

1 

MAN-HOURS 

COMPONENT 

COMPONENT 

COSTS 

LANDSAT PROCESSING 

570 

450 

120 


MULTISTAGE SAMPLING 

270 

120 

150 

$4,800* 

DATA COLLECTION 

PHOTO ACQUISITION 

50 

50 

- 

$11,300** 

PHOTO INTERPRETATION 

700 

500 

200 


GROUND DATA COLLECTION 

100 


100 

$31,970* 

PRODUCTIVITY ESTIMATION 

1250 

240 

1010 

$700* 

• 

OUTPUT PRODUCTS 

i-mP OUTPUT 

180 

180 



TABULAR SUMMARIES 

120 

40 

80 



3240 

1580 

1660 

$48,770 


1. AVERAGE COST PER ESL HOUR » $31.70 (THROUGH FEE? BASED ON 
PROJECT DATA) 

2. THEREFORE, THE VEGETATION MAPPING FOR THE PROJECT AREA » 
[(1580 HRS X $31. 70/HR) + $11,300] t 2.2 MILLION ACRES « 
3«/ACRE 

3. PRODUCTIVITY ESTIMATION ON 550,000 ACRES GIVEN THE MAPPING 
*[(1660 HRS X $31.70) + $37,470] v 550,000 * 16.3<:/ACRE 

* ASSOCIATED WITH PRODUCTIVITY ESTIMATION 

** ASSOCIATED WITH MAPPING PRIMARILY BUT REQUIRED FOR 
ESTIMATION ALSO 


I 
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1 


SAMPLE SUMMARY 


PSUs - 200 FLIGHTLINES OF 15 PLOTS EACH 

WOODLAND = A5 
FOREST “ 47 
RANGE = M 

200 


GROUND - 181 GROUNDPLOTS TO BE VISITED 

WOODLAND = 16 
FOREST = 27* 

RANGE = ^ 

179 




•NOTE: TWO SELECTED FOREST GROUND PLOTS DID NOT HAVE ANY 
C TREES; THEREFORE THEY WERE NOT VISITED. 
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SAMPLE SELECTION RESULTS 
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Tabl« X 

Pr« wid Po«t Inventory Eitimetion of Parameters 
• Used in the Inventory Planning Model 


1 

Pre- Inventory 
Estimate or 
Assumption 

Actual 

Change 

Landsat vs Photoground 
Correlation 


• 

tn 

CD 

+ .08 

P-J Photo Plot volume vs Ground 
Estimated Volume 

.85^^* 

.748 

-.168 

P-J Volume per Acre (ft^) 
Coefficient of Variation 

75(3) 

.93 

+ .18 

Average Number of P-J Trees/ 
Transect 

3.74 f 2.3'^' 

5.6 

+1.9 

\ 

Inter-Cluster Correlation for 
P-J Volume 

o(i) 

.597 

+ .597 

3 

P-J Volume per Acre (ft ) 

293.6 + 48^^^ 

241 

-52 

Relative Standard Error of the 
Estimates 

8.2^^^ 




Values based on 150 foot t-ansect with an average spacing of 
* 1368 meters. 


a 


s 


(1) No data available 

(2) Based on other related studies 

(3) Estimated using Resource Inventory Services planning model 


oRirjrr.s. PASS IS 
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I 

Table 4 

Sample Requirements and Expected Cost 
to Achieve a +20 € .8 Probability Using 
the Po.st Inventory Estimates of the 
Planning Model Shown in Table 1, Column 2 » 


COST EFFECTIVENESS OF 
THE DATA SOURCE 

GROUND 

ONLY 

LANDSAT 

GROUND 

ONLY 

PHOTO 

GROUND 

ONLY 

LANDSAT 

PHOTO 

GROUND 

Number of Photo PSU 


0 

0 

92 

63 

Number of SSU/PSU 


1 

1 

1 

1 

Namber of Ground PSUs 


38 

25 

22 

14 

1 

Photo Acquisition 

{$) 

0 

0 

1171.95 

898.09 

Photo Interpretation 

($) 

0 

0 

3D5.67 

270.95 

^ Ground Data Collection 

($) 

7618,66 

5677.41 

5244.34 

3984.60 

TOTAL COST 
• 

($) 

7618.66 

5677.41 

6811.91 

5153.64 


C 
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The other errors were within the expected errors in the 

t 

model and simulated ruins. 

The P-J inventory could have been conducted in several ways. 
Four possible methoc s are 

1) a ground based inventory 

2) Landsat classification followed by ground data 
collection 

3> Large scale photographs followed by ground data 
collection 

4) Landsat classification, large scale photography and 
and ground data collection. 

* 

parameters from the results of the inventory, the planning^ 
used to estimate the sampling .cost for the four methods . 

To compute the cost effectiveness ratio for each method 
the cost o'f establishing the sampling frame (Landsat classification 

cost or manual interpretation) must be added to the cost shown in 

# 

Table 4i If these costs are assumed to be equal, the cost effectiveness 
ratios relative to the least expensive (Landsat, photo, ground) are 

Landsat, Photo, Ground 1 

Landsat Ground Only 1.1 

Photo Ground Only ' 1.32 


1 ) 

2 ) 

3) 

¥ 


Using the 
model was 


Ground Only 


1.48 


% 
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tn (Hftir MM* TO 

United States Department of the Interior 9c 73 (332/ 


0URE.AU OF LAND MANAGEMENT 

ARIZONA STATl OfFICt 
2400 VAULIV lANK CENTER 
AhOENIX ARIZONA IS073 

I 

( 

I 


r 


May 7, 1980 


.Memorandum 


To: Director (200) (600) 


From; State Director, Arizona 

Subject; Opportunity for Usiny Remote Sensing Technology in BLM 

Through experience with remote .sensing technology gained from participating 
in the Application Systems Verification Test (ASVT) we in Arizona have 
realized the importance of this tool for facilitating the accomplishment 
of BLM's mission. 


We have structured this discussion to address immediate utility and state- 
of-the-art advancements for the future which will expand landsat utility. 


1. Immediate Utility to BL.M. 


a. Facilitate SVIM - We believe remote sensing technology may be applied 

facilitate accomplishing SVIM inventory at a savings of approximately 
15 to 20 percent. Remote sensing will not replace ground inventory but 
will facilitate inventory through an overview picture of the entire 
area, pre-stratification, and aid in assuring statistical reliability 
of sampling. A detailed scenario of application in soils and 
vegetation inventory was previously prepared and is attached {Mcrio 
entitled: Utilizing Remote Sensing Technology to Facilitate SV’IM 
and Land Use Planning). 

b. Facilitate Monitorinc Rarigo* Trend - This application of remote 
sensing has been tested during FY 80 by BLM. The process utilizes 
low-level large scale photography for recording trend on key areas. 

The process, described in WO Information Memo No, GO-90, has pro.mise 
of utility in shrub land communities but may not be of value in grass- 
land communities. 

c. Facilitate Planning System Document Preparation - Once inventory dat.i 
has been developed utilizing remote sensing data processing proorams, 
the inventory and ancillary data record of the planning unit will be 
available for other uses. Through careful analysis of paranHJters, BLM 
managers may utilize this data base to produce overlays for use in land 
use planning. Some examples of such planning overlays are; 

Potential land treatment sites (utilizes soils data, vegetation 
data, topographic data and precipitation data; 
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• Range suitability and potential suitability (utilizes soils 

data, toisographac data, water source data, and input data for 

the v«getati!>n production data from field inventory) > *■ 

Potential* wildlife habitat for given species (utilizes vegetation 
data, topbgriphic data, input data relating to conflicting land 
use such as road-? or disturbance zones) . 

The use of machine analysis is limited primarily by the data r» 'rd 
and ancillary information that is available for input and mam Uation. 
The utility of output products depends upon input data quality r,d the 
selection of complete, appropriate analysis parameters. 

d. Land Use Monitoring ~ Remote sensing technology is readily uszdsle in 
monitoring certain types of land uses. Exeuples are: 

Disturbances in excess of one acre in size would be discernible; 

Vegetation green-up on many sites would show and could be 
correlated with field truthing to determine tne average date 
* for range readiness; 

Plant disease or insect attack are discernible and may be 
detected long before visual evidence occurs on the affected 
trees or vegetation. 

2. Probable Utility to &LM in Three to Five Years. 

Projected state-of-the-art advancements and presently available technology 
which was previously classified for military intelliqence will become avail- 
able. Our next land satellite, scheduled for orbit in 1981, will have some 
significant new features, including; 

- Additional spectral bands to enhance data interpretation; 

- Greater resolution (picture element will be larger than present 
technology) ; 

- A thermal band will be incorporated to measure heat reflectance. 

A later satellite will be orbitted (approximately 1985) which will provide 
stereo capability thereby allowing three dimensional analysis capability. 

3. Probable long Term Development and Enhanced Utility. 

More state-of-the-art develop.ments in satellite imagery, data analysis or 
application techniques, and probable reclassification of military* intelligence 
hardware or techniques will further advance the utility of remote sensing 
during the future. 
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'rtiese davelopments will greatly enhance the utility of land satellite data 
for use in BLM inventory, land use planning, land use ronitoring and 
land management decision making processes. The advancements in state-of- 
the-art ’technology will likely decrease the amount of associated effort 
presently required in* using land satellite imagery; i.e., ground truthing 
and double sampling ufeing high or low le’"»l photography. 

I am convinced that remote sensing will be a principal tool for inventorying, 
nvonitoring and evaluating resources and resource activity within five to ten 
years. This is based on our experiences with the Arizona Strip ASVT Project 
and my observations of Alaska Denali ASVT Project. 

The foregoing conveys our observations and thoughts as to how reu)cce sensing 
may be useful to BLM immediately. Like any system or process, ic has its 
limitation. Remote sensing should not be treated as a nanacea but as another 
useful tool. 


Attachment 
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Chimf, Dirlalon of IWsiaouroMi g 

Otorga lUuM/i AKVT Coordinator, Arisooa 


Otllijclng PmmotM taxiainf T»chnolo 9 y to rAcilltata VYXM »nd l4nd Um 
riannln? 

Mhil* votIdLng with th* Application Synteim Verification Taat (AJ5TVT) 
pro^act in tha Ariaona Strip Diatrlct# 1 raalliMKl that twmout •antin7 
tachrkoloTy vould har« othar aiTnificant appLioatiooa . Ona aiAch applioa*- 
tion of this tool would b« to facilltata SVIM inrantoriaa. 

•a font prooaadin^ furthar, Z want to aayhaaira a critical point j WOC^ 

■ IWSim IS MDT A PAtaCKA — IT WXLL MOT REPLACE TIELD r^VEKTORT IW >OST 
CAJUS. IT IS A« AJCIIJARI TCXIL TO PACILITATS JOB COKPLlTiaN. 

It ia thaaia^ . though I cannot ooncluaivaly prora, that tba raaa>ta 

■ anain7 toohnology say ba uaad to aocalarata aoils and wagwtation inran- 
tpria# and raduoa ooata of aych work by anpro^ij^taly 15 to 2Q p^X'semt, 
Proof of coat af factiwanaaa may only ooaie through application to imnantory 
work. 


lhara auiy ba aimiliar banafita for vUdlifa and wild horaaa and borro 
habitat Invantoriaa. ' hara nay poaaibly ba ainilar baxvafits for othar 
land uaa invantoriaa r< uirad for praparing land uaa plana. Brlafly* 
tha utility for land uc planning followat 


1. 


loan productii frtx 
praparing land ua 
n>a utility of pr 
good ir^t data a 


ha Arixona ASVT affort would ba ;aabla in 
lana and vwiaful in making aahagaMant daciaiona. 
ta for land uaa planning ia (Vtpandant upon 
ppropriata paramatara. 


Product axamplaa « tha potantlal bighorn ahaap habitat, pinyon* 

juniper traatMant. antial aagabruah traatiaant, and ranga suita- 

bility prodxicta. 


2 , 


Tha Offioa of Arid 
rwBota aacaing tach. 
idantify land uaa pc 
prcnrlde data <*or sam 
uaad in oou;^ land 
•f tbaaa da' and p 

»ant*a Info. tion 


’kdias, Uniramity of Arisona, haa utlllaad 
n occaplating land uaa Inrantoriaa and to 
ala or liaitationa . !(hia work waa doi>« to 
r Arizona count! aa and tha information wsta 
planning. Our Diatricta may aoguira oopiaa 
eg aata froa tha Arixona Stata Land l>apart- 
?o«a ayatan. 




Tha ramota aanaing toe * appliad to rACXLZTATS MV2H in a awnnar 

datailad aa followat 
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In tha lUrlwio* litrip JUrVT p«j)o<rt work, wa discovered that 
•pactral raflectanoM reoonWI by the X*b 4 eetelllte were 
•iToiflceAtly Influemoed by •Kille, This factor ie ietiortmnt 
■ioca Bs»oh of the rublic lAode era charecteriicad by f|«arc« 
v* 9 etetlve oover whic^ allows ejcpoeure of ths eoil surf see. 

As sn exaeple of the eolls lnfluer.ee on the spectral clsjisifA.ci« 
tion of the veTatatlon/eolla association, we found different 
spectral classes for howooeiwue plnyon- juniper 'reqotatlon 
types. Wc olvserved the differeoct in reflectanoe while reviewing 
the lands at on the Interaotive graphic taminal arxl larg'i 
soala infrared air photos. During grouxvd truthlng, we found 
the soils to be the only significant differsnos between sites 
in Many oaaes. This e>uut^le and others oonvinced sw that 
rewote sensing would be sn isfx>rtant tool to facilitsta soil 
•vKnrsys. 

Ihe applioation scenario for eoil survey follows; In sdvanoe 
of ths field season, s landsat eoene which accents soils 
reflectance would be selectsd. This would be s scone taksn 
either during the vwgetstion's dormant seas.:rn or during a 
drought period. The landaet ooiaputer ta{>es for the soene and 
work area woxtld be acquired from cnos Data Conter, Meo, 
other liHX>rtant data for area analysis, such as digitised 
topography infomation (elevation, slop>e, aspect, gooloj>’)/ 
precipitation information, and soils association data would be 
acquired. 


The oonputer process would be <kme to produce a spectral 
reflectaoco classification of the inventory area, dte process 
could be done either as an unassisted cenr^uter 'Analysis or so 
a ‘’trained* analysis", i.e. , field technicians would identify 
known soils snd instruct the computer to associate particular 
reflectance with given soile. 

The initial stratification of spectral reflectance would be 
further refined using digitised tojpographic, precipitation and 
eoils association data. The rsfinod strati f ica tion « or prelin* 
Inary soils suij.), would be isac^ine transferred to o\'orlays 
registered to 7H sdnute photo quads of the inventory area. Also, 
a grey line-prlntar sutp of the etratlf ica tion ooxxld be produced 
to assist large area intarpretatlon. 

Theae tool* would be given to the Holla iurvey Crew for their 
use in ooeqsleting the soils survey of the acres. Tisldwork for 
■oewi preliminary stratifications would be essentially v«rlfica<^ 
tion or Minor refinasMuit of the soils classi fication. In. bocm 


4-85 


ft-, 

<ML«««, th« •trAtlficaUcm would identify •oils s«ri«a or 
pbajiM of »«rias. Otbar aolls atratMi My involwa Mor» ^t*n«* 
«lva work. Ovandlf I baUrra tha myIo^* ia woiliMaotha wd 
food* vlll b« sii^ficAnt# l.a., groatar than XO paxoant. 

I 

I 

( 

OpoQ ooagiXatlcMn of flald ahaata, tha aoiXa avunray data «iouXd 
ba dlgltiaad and antarad in tha ocaipvrtar fila for tha araa* 

1hi.a would ocai()lata tha aoila Invantory phaaa and aat tha 
ataga for iDitlating tha wagatatioo Inirantory. 

2t Vagatation In»antory 

tba application aoaoaxio follovat 

blatrlct rango conaarrationiats and aoila aciantiata familiar 
with tha inwantory araa would Idantify apactral rafiactanca 
aaaoclatad with tha warioua ragwtation coMsunltlea and tha 
wagatation/aotla asaociation. Onca tha c<aq('utar la •trainad", 
tha aoila aurrty raoord would ba uiiad to produoa a praliainary 
rangaalta atratlficyition, Thit oouJld forthar ba raflnad uaing 
alafa^on, praclpitation and aspact infonnation. Tha rafinad 
ranga alta atratification would than ba aachina tranafarrad to 
owarlayi raglftarad to 7H winuta cpiada for oaa by tha ywgatation 
mapping craw-, 

Hu wagatation mapping craw would than warify tha atxatiflca.ticm 
(wagetatlon ooaHamity and condition claaaaa) and rafina tha 
atratification to dalinaata aita writa~up araaa (EW^) , 

Tha raflnad wagatation ■tratification map would than ba digi- 
tiaad and input to tha oonputar for ragatation atratoia aggraga- 
tion; i*a.f atratua anawMiry auch aa acraa and nuabar of SV\a. 
tha aanpling guidanoa front praplanning aiuLlyaia would ba 
factorad in and tha ooaputar woxild allocata tha aaaplas for 
aach stratuai. 

Tha ooaputar would ba uaad to aaXa a random aalaction of tha 
allocatad Baaplaa for aach atratua. Thaaa would ba 

idantifiad on tha ragetation atratifloatiem ampa for aubaaquant 
fiald tr ana acting using rvrZM prooaduraa. 

Onca tha transacting la ooaplatad and tha data acaamariiadr tha 
ocaputar oould ba uaad to do a atatiatioal anaj.yala of tha 
atratvjH aanplaa. Nhara a ■tratua aaaplt falla outslda ^of 
atatiatical oonfidanca limits^ tha coopntar would datarwixM 
tha appzopriata additional saaq^laa naadad. Tha ooaputar would 
th a n ba uaad. to maXa a random aalaction of StCka for saapllng 
to bring tha giTwn atratw aaapla wichln atatiatioal oonfldanoa 
liadta. 

tha ranota aanalng tool and aTailabla data oould also ba oaad 
to parfona th#i auitabillty claaaifi cation for tha planning 
tanit. Tha aoi tabllity olaaaifioation would rwquira digitiiad 


iS 

quality 
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totK>9r«{>hic AtktJk, voili crodAbillty or isrt Amtm, md ilwitock 
VAt*t locutloQ lnfoinMition» Onom prooeM«r 4 «ji>d Mchlot trami** 
fmrxmd to crfxlikyn rw7l»t«r«d to 7 H Klmat* qru»U«, th* prvllai.** 
AAry aultAblXity clA«ilfio*ttoo vould b« 9lT«n to tho 
Mipping ctr«v for rtfiotraMuat. th* timldm^xk would t>« Aoooife> 
pli«h*d jUn oonjuQctloo vith tb« TirgnutAtioo oljuieifioatloo 
rttCiiMMNmt *nd v»ri£lcaU.on worXi th«rdb}' rroidin 9 r»dntvlJLncy. 

1 Si«r« ajT* »«TaritI oth«x tHi«« of th« rmcytm •<MUijLo9 tAcivnolo9y 
which oould b« X RLH will disocmir »nAy 

Additional DUMM for thia tool oncMi oar p«n»omval ba o o w faoalliax 
with th« oapabilitiM and appULcatioo of th« tachnolo</y. 
Schodul«d atata of tha art I t yrowBoanta <naw land aatallitaa 
foaturlng largar piaoal aiaasr additiorval ap«ctral bondai haat 
•anaorsi and atarao capability) will axtand tha raaoXution 
graatly and anhano* utility of thia aodam tool. 

Z hop# thia diacuaaion will anhanca arwdamtax^ing of tha 
roaota aanaing'a potantial and capabilitiaa. furtharwsra # I 
bopa thia anhancod urviara tanding of tha r«oaota aanaing tool 
will aotirata BLH*a uaa and applioatioo of thia sodam txwl. 


George Barney 


BLM ARIZONA FY81 PRIORITY TASKS USING UNDSAT 


L Phoenir RMP (Resource Management Plan, formerly URA) 

- 6.313 million acres in small scattered allotments from 
Mexico to Navajo, 220 allotments 

- Use to facilitate modified SVIM 

2. Vermillion Resource Area 

- 1,7 million acres in the Strip District, N,W, Arizona 

- Assist in soils surveys an modified SVIM 

- Personnel have remote sensing experience 

3. Havasu Resource Area 

I 

- 0.858 million acres in Yuma District, West Arizona 

- Assist in classificatinn of ephemerial range and wildlife 
habitat in 16 allotments 

4. Gila Resource Area 

- 2.147 million acres in Safford District 

- Use for modified SVIM 

- Personnel have remote sensing experience 


ENCLOSURE 6 
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